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SUMMARY 
Decrease of the mourning dove, an important game bird of 
the United States, has been noted recently in eastern and southerll 
states. In Iowa, the dove is among the commonest of breeding 
birds, and observations in Cass County, Iowa, during 30 months 
of 1938, 1939 and 1940 revealed that the eounty production was 
high, averaging an estimated 200,000 young yearly from 73,000 
adults. About 2 percent of the summer residents is believed to 
have wintered in the county. 
Detailed investigations at Lewis, at 14 farmyards and at 6 
other habitat types, brought under observation nearly 4,000 
nests. '1'he preferred types of trees were elms and conifers. The 
average success of nestings was 50 percen.t, an average of 55 
percent of the eggs was hatche<1, and an average of 82 percent 
{)f young left the nests yearly. The peak of nesting activity came 
during the middle of Jun~, followed by a slump in August and 
a slight increase in the fall. The robin-dove relationship was 
greatly of advantage to the dove in nesting. 
Of seeds in the crops of 157 young, that died of falls from 
nests, hemp seed was most important in weight, followed by 
wheat, corn, green foxtail, yellow foxtail, hegari, prostrate pig-
weed, creeping spurge, painted spurge, lesser rag"weed, sudan 
grass and wood sorrel, each in quantity more than 1 gram; 33 
other species were present in smaller quantities. Calcium in the 
diet was furnished in part by small land snails eaten in 
abundance. 
Young doves were banded between the ages of 4 and 8 days. 
Returns from these bands came from I-louisiana, Oklahon'a, 
Texas, Mexico, and Central America. 
Instructions are given for a fall population estimate by 
counts of active nests and nesting birds with estimated produc-
tion in midsummer. 
Management suggestions for increasing dove production in-
elude the planting of elms and evergreens in town, and ever-
greens and fruit trees in the country, and English sparrow con-
trol, particularly on farms. 
Ecology and Management of the 
Mourning Dove, Zenaidura macroura 
(Linn.), in Cass County, Iowa! 
BY H. ELLIOTT l-ICCLURE 2 
During 1938, 1939 and 1940 data concerning the life history, 
production and managcment of the mourning dove, Zenaidttra 
macro1t1"a (Linn.), in southwestern Iowa were collected. 1\1ost of 
the study was made at and in the vicinity of Lewis, Cass County, 
about 60 miles east of Omaha, Nebraska. The objects of the 
study were to learn something of the habits of the bird, to de-
termine how many birds were normally produced in the area, 
and if advisable to devise management practices to increase the 
production. The observer was in the area 30 months of the 
3 years. 
Lewis, a town with a population of 600, covers an arca of 160 
acres and supports within its boundaries about 1,600 trees with 
trunk ,diameters over 2 inches. The town is situated on a gently 
sloping hill with a southwest exposurc, and its western boundary 
is determined by the former course of the East Nishnabotna 
River, which was straightened in 1928 to flow one-fourth mile 
farther west. During 1938 and 1939 the observation area of 160 
acres was covered every other day in examination for mourning 
dove nests, whereas in 1940 only a selected tract of 10 acres in 
town was examined daily. 
Cass County is characterized by rolling or gently rolling ter-
rain, and the broad valley of the East Nishnabotna River tran-
sects its western half. 'Vhere not under cultivation, the original 
river bcd and its flood plain are covered with an elm-~valnut 
1 Project 565 of the Iowa Agricultural Experiment Station. 
• The research was under the direction of Dr. Goo. O. Hendrickson, Department 
of Zoology and Entomology. Iowa State College and Thos. G. Scott, Leader, Iowa 
Cooperative Wildlife Research Unit, with helpful advice from Dr. Carl J. Drake, 
Head, Department of Zoology and Entomology, Iowa State College. The citizens of 
Lewis and vicinity were very helpful, particlilarly J. Frank Berry, who built traps 
and some of the other equipment used. Lewis Boy Scouts. Troop 66, helped in the 
planting of 300 elm trees in 1940 and assisted in locating nests and injured birds. 
Assistance is acknowledged from these staff members at Iowa State College: 
Vema J. Thompson and Wayne A. Robbins, Department of Botany. identified seeds 
taken from dove crops; Dr. J. T. Lonsdale, Head. DEpartment of Goologv. identified 
grit from dove crops. The following systematists a"sisted: Dr. F. C. Baker, Uni-
versity of Illinois, identified snails from dove crops, and L. W. Saylor, U. S. 
Fish and Wildlife Service. determined some of the insects associated with young 
doves; Dr. A. W. Baker, Ontario Agricultural College. identified Mallophaga taken 
from adults and young; Dr. Philip Garman, Connecticut Agricultural Experiment 
Station, detennined feather mites; Dr. F. C. Bequaert, Harvard University. determined 
the hippoboscid fly found on doves. 
Mrs. Lucy McClure, the writer's wife, cared for the captive. young doves. 
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forest. Originally most of the upland country bordering the 
river bore an oak-hickory forest which has been cleared so that 
only occasional clumps of the dominant trees remain. At present 
the only wooded or partially wooded areas available to the mourn-
ing doves for nesting purposes are in towns, farmyards, wooded 
gullies, the river bottoms and small areas of, upland forest. 
OJ;ltside of Lewis studies were made at 14 farmsteads and 4 
gullies within a distance of 5 miles, at Cold Springs State Park 
1 mile south, and at the Lewis cemetery 114 mile east. Observa-
tions at the sites outside Lewis were made on days alternate with 
those in town during 1938 and 1939, whereas during 1940 only 
three farmyards and the State Park were under daily obser-
vation. 
TREES IN LEWIS AND VICINITY 
In 1938 a survey of Lewis showed 1,658 trees over 2 inches in 
diameter, representing at least 37 species. These are listed in 
table 1, showing average diameters and numbers lost by 1941. 
Since 1938, 5.6 percent of the large trees has been cut down 
and over 300 young ones planted. The loss in nesting area 
through removal of 93 large trees was greater than the increase 
in nestability through growth in the past 3 years, but, if survival 
of the young trees is good, within the next 10 years growth 
should be rapid enough to offset losses through death and cutting. 
The severe freezing of Nov. 11, 1940, killed all or nearly all ,of 
the apple, Chinese elm, peach, cherry and pear trees. 
No survey of all the trees in the country observation areas was 
made. In addition to many of the species represented in town, 
doves nested in the country in the following: White pine (Pinus 
strobus) , honey locust ( Gleditsia triacanthos) , bur oak 
(Quercus macrocarpa), shagbark hickory (Carya ovata), iron-
wood (Ostrya vil'{Jiniana) and osage orange (Madura pomifem). 
METHOD OF APPROACH 
During the nesting season of each year every tree in the obser-
vation areas was examined from at least two sides at each visit. 
A nest at discovery was recorded by a number in numerical 
sequence, its height measured by climbing the tree and lowering 
a weight on a string with knots at 5-foot intervals, and its dis-
tance from the center of the tree measured on the ground. The 
diameter of the tree trunk at breast height was taken. Conhmts 
of the nest were noted also. - After the first visit the nest was 
examined from the ground with the aid of binoculars until the 
eggs hatched. Only during the first year was the tree climbed 
at hatching time to acquire information. In each year the tree 
was ascended when the young were 4 to 9 days old to place a No. 
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TABLE 1. SPECIES OF TREES MORE THAN 2 INCHES IN DIAMETER 
IN LEWIS, IOWA. 
Common name ScientifIc name Number ~verage lost by I I I Number d,ameter 1941 
White and red elID- Ulmus americana, U. fulva 
-
539 13 in. 35 
Boxelder Acer negundo 256 10 34 
Apple Pyrus malus 166 10 92 
Silver maple...- Acer saccharlnum 117 24 23 
Black walnut..- Juglans nigra ______ 93 10.7 1 
Sweet eherry __ Prunus avium 91 8 91 
Plum Prunus domestica 82 6 5 
White ash Fraxinus americana 
----
51 12.3 4 
Chinese elDL---_ Ulmus parvifolia 32 6.3 32 Juniper ___ . __ ... Juniperus SIlP. 27 ·7.3 0 
Catalpa Catalpa catalpa 25 12.2 9 
Willow Salix sPP. 20 5 1 
Red mulherry ___ Morus rubra 20 8.4 5 
Red pine Pinus resinosa 17 16 3 
Norway spruce __ Plcea abies 12 11 0 Peach ______ Pronus peraiea 12 3 12 Hackberry ____ Celtis occidentalis • 11 14 0 
Scotch pine ___ Pinus sylvestris 10 16 2 
Peu Pyrus communis _______ 9 7.5 3 
Hard mapll!..-- Acer saccharum _______ 9 8.6 1 
Blue sproee ___ Picaa pungens 7 9.5 0 
Cottonwood Populus deltoides 7 12.5 1 
Silver poplar •• __ Populus alba 6 30 0 White birch ___ Betula populifolia 6 15 2 
Lombardy poplar_ Populus nigra 5 8 0 
Tree of heaven __ Ailanthus glandulosa 
---
4. 10 0 
Black 10cusL __ Robinia pseudoacacia 4. 16 0 
White spruce. __ Picaa glauca 4 12 0 
Arbor vitae. ___ Thuja occidentalls 3 13 1 Tamarack.-.. __ Larix laricina 3 20 1 
Hawthortl--__ Crataegus spp. 2 12.5 1 
Buckeye Aesculus hippocastanum 
---
2 10 0 Black cherry ___ Prunus serotina 2 20 2 
Chestnut Castanea dentata 2 17 2 
Linden Tilia americana 2 20 0 
Tulip trl!e..--_ Liriodendron tupilifera 1 3 0 
Total I 1658 I I 363 
3 band of the U. S. Fish and Wildlife Service on the right leg. 
With experience the observer was able to estimate the age of 
the young at sight. 
In order to gain a more intimate knowledge of the life history 
and physiology of the bird and to check conclusions concerning 
its habits drawn from observations in the field, young doves 
evicted from nests by storms were reared in captivity_ Several 
1938 captives bred in cages during 1939 and 1940. 
A large automatic drop trap at a roosting place in the State 
Park proved unsuccessful, but a small drop trap operated by 
_ hand from a· window succeeded in capturing a few doves that 
came to it for food. It was possible to evaluate the diet of the 
parents by examination of the crops of nearly 200 young birds 
killed by falling from nests. Captive birds were allowed to 
choose their diet from a m~xture of 20 different seeds. 
DEFINITION OF -TERMS USED 
In the following discussion the term nest is construed to mean 
every separate and distinct nest built by a breeding pair of doves. 
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A nesting indicates each time the birds laid eggs in a nest whether 
new or old, or each attempt at starting or raising a brood. 
Renesting refers to another nesting or brooding attempted in a 
dove nest previously used in the same breeding season. Additional 
dove nests built in a tree already containing a nest, or having 
had a nest in it during the season, are spoken of as seconda1·Y. 
nests. An active nest is any nest containing dove eggs or young, 
or being used by a pair of doves. A successful egg is one that 
hatched. Successf1tl young are those which reaehed the age of 14 
days and left the nest. A successful nest is one from which one 
or more young birds were reared. 
ORIGINAL DISTRIBUTION 
The mourning dove has been distributed throughout North 
America for several thousand years. Its remains have been 
found in the tar pits of California (18, 30) and in Pleistocene 
cave deposits of New Mexico (19). During the 18th century it 
was recordcd as abundant throughout southeast United States 
(11). The appearance of the mourning dove in Canada, espe-
cially Manitoba, followed the disappearance of the passenger 
pigeon (56). About 50 years ago the mourning dove was com-
mon in Oregon in sagebrush areas, but not in timber (1), and 
uncommon in \Vashington (8), where it is now prevalent as a 
summer resident. Evidently doves followed opening of the 
country by the white man, especially in the Rocky Mountains 
(58). 
DISPERSAL WITH SPREAD OF FOREST·EDGE TYPES 
Judging from the, present habits of the mourning dove and 
from early writings before settlement of the country, it was 
a forest-edge inhabitant, one that flew out onto the prairie to 
feed and into forest glades to nest. As the forest was opened 
and forest edges increased, competition between doves for nest-
ing sites was reduced. The dove increased in Iowa following ex-
tinction of the passenger pigeon (51). Environmental restraints 
reduced, the dove increased and spread north and west following 
the settlers' invasion of the virgin lands. 
PRESENT DISTRIBUTION 
At present, the mourning dove's distribution may be said to 
be North American in extent. Reported casual from Alaska and 
Greenland, it breeds from British Columbia, Saskatchewan, 
l'Ianitoba, Ontario and southern Nova Scotia south throughout 
United States and Mexico and in the 'Vest Indies at altitudes 
from sea level to 12.000 feet. The species winters from southern 
Oregon, sout.hern Colorado, Iowa and l'Iassaehusetts to Central 
America and the West Indies. 
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LIFE HISTORY 
Local wintering doves were the first to appear at nesting 
areas during March or April. The first males set up large 
territories which were reduced as other males arrived from the 
South. ' After selecting a territory, a male courted a female pre-
viously chosen or selected on the spot. During the courting the 
male cooed and performed aerial gyrations, and the pair 
copUlated several times. Previous to the maturation of the 
eggs, the male called the female to a selected nesting site. If it 
was acceptable, the female remained on the site while the male 
brought twigs to her. She fashioned the material into a rude 
platform beneath her body, and the nest building continued 
usually each morning for 2· to 3 weeks. After a day or so of nest 
building the first egg was laid which the female incubated until 
the second was laid the following day. Then the male took over 
and the pair began a regular routine of incubation, the female 
from about 5 p.m. to 8 a.m. and the male from about 8 a.m. to 
5 p.m. Eggs hatched in approximately 14 days. The young, 
fed by regurgitation, left the nest on the fourteenth day. Even 
before one brood of young was weaned, a new nest was built, or 
eggs were laid in the old nest to start another brood. The mourn-
ing dove raised three to four broods a year, and young were 
found on the nest until the middle of October. 
The young, after leaving the nest, remained together for a 
period of several days, learned to eat and followed the parents 
to available water. Young from several nests gathered into small 
bands and began migration from Iowa during July, whereas the 
adults did not begin to leave until September. 
PRODUCTION DURING 1938, 1939 and 1940 
PRODUCTION IN CASS COUNTY 
Estimates of the number of birds produced in Cass County 
were based on the production of birds in the various observation 
areas. The nine towns have an area of 20,480 aeres and the 
2,380 farmyards contain about 5,950' acres. The remaining 
342,210 acres of the county consist chiefly of farm land, gullies, 
flood plains and woodlands. 
Table 2 shows the estimated average number of nests, nestings, 
and young produced in each type of habitat under observation, 
and totals for the county. An average of 208,171 nests was built 
yearly. These nests were used an average of 278,378 times a 
year to produce an average of 228,400 young. The breeding 
popUlation trebled each year from an average of about 73,000 
breeding birds to an average of about 300,000 young and adult 
birds. Each ycar the doves laid approximately 500,000 eggs, of 
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which more than 50 percent were lost. Many less young than 
eggs were lost each year, 85 percent of the young that hatched 
being raised to the juvenile stage. 
Towns with 6 percent of the area produced about 65 percent 
of the birds. Farm lots with 1.6 percent of the total area pro-
duced 20 percent of the birds. The remaining 92.4 percent of 
the area produced only 15 percent of the bird population. 
TABLE 2. THREE-YEAR SUMMARY OF ESTIMATED DOVE PRODUCTION 
IN CASS COUNTY. 
5,950 acres of 
farmyards 
Nests 
Nestings 
Young -----J 
20,480 acres in 9 
towns Nests ______ _ 
Nesting" 
Young -----J 
342,210 acres in 
fields Nests ____ _ 
Nestings ____ _ 
Young ___ _ 
368,640 acres of 
entire county Nests ___ . ____ _ 
Nestings ______ . 
Young _. 
Breeding stock _ 
Per 
acre 
1938 
I Total 
I 
9.5 56,525 
12.4 74,480 
11.3 67.235 
4.3 
5.8 
6.4 
0.1 
0.1 
0.08 
88,064 
118,784 
131,072 
34,221 
34,221 
28.517 
178.810 
227.485 
226.824 
67,791 
Per 
acre 
8.8 
12.0 
7.6 
6.7 
9.4 
7.9 
0.1 
0.11 
0.11 
1939 
I Total Per acre 
62,360 6.7 
71,400 11.9 
45.230 6.7 
137,216 
192.512 
161.792 
34.221 
37.643 
37.643 
301,555 
6.8 
9.4 
6.4 
0.125 
0.125 
0.125 
1940 
Total 
39,865 
70,805 
39,865 
139,264 
192,512 
131,072 
42,776 
42,776 
42,776 
221,905 
306,093 
213,713 
'I 223.797 
244,665 
77,104 
--.- I 75,000 
PRODUCTION IN LEWIS 
Table 3 shows production in Lewis for the 3 years. The pro-
duction for 1940 for the whole town was estimated from that 
observed on 10 acres. The number of attempted nestings in-
creased from 934 in 1938 to 1,515 in 1940. Accompanying this 
increase in nesting was a decrease in nesting success from 58 
percent in 1938 to 37 percent in 1940. The number of young 
produced was higher in 1939 even with reduced success, but the 
number of young produced for 1938 and 1940 was almost identi-
cal. The percent of young raised was 89, 85 and 78 for 1938, 
1939 and 1940, respectively, and the number of young to a 
successful nesting was 1.9, 1.8 and 1.8. The average production 
in 1938 of 6.4 young per acre with increased nesting in 1939 
raised to 7.9 young per acre. Although the nestings in 1940 were 
about as many as in 1939, reduced success brought the 1940 
number of young per acre back to 6.4. 
Lewis has only a few large nestable trees which are most 
numerous in the southwest part of town, and there nesting was 
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heaviest. In other parts of town the removal of dead trees greatly 
decreased available nesting sites, and the breeding dove numbers 
increased in the southwest part of town from year to year. The 
10 acres under close observation in 1940, situated in this south-
west section, demonstrated the effect of this crowding in lessened 
production success (table 3). The increase in birds in town 
was attributed to a general movement of breeding pairs from 
nearby farmyards. For the three years nesting was consistently 
less each year at these farmyards, apparently because of reduced 
nesting sites. 
TABLE 3. THREE-YEAR SUMMARY OF NESTING CONDITIONS 
AT LEWIS, IOWA 
160 acres of town 10 acres of town 
1938 I 1939 I 1940 1938 I 1939 I 1940 
Nests ___ ._. ______ ... 
Eggs _. _____ . _______ _ 
Eggs hatched _______ _ 
Young raised _____ . __ .. _._ .. __ 
Nestings _._._. __ .. ________ ._. __ ._. 
Nesting successes ___ _ 
698 
l,77Z 
1,144 
1,028 
934 
540 
1,088 
2,733 
1,475 
1.266 
1.512 
693 I 
1.100 
2.750 
1.320 
1.030 
1.515 
572 
144 
409 
269 
244 
209 
135 
PRODUCTION ON THREE FARMYARDS 
204 
570 
305 
263 
297 
143 
218 
541 
255 
196 
303 
106 
Nesting conditions for the 3 years at these 3 farms are sum-
marized in table 4. The Elliott farmyard of 1.5 acres at the east 
edge of town had three large red pines, a large Norway spruce, 
one large hard maple, several large black walnuts, a small orchard 
of six apple and sweet cherry, plum and pear trees. During the 
3 years the hard maple died back until only one or two limbs 
were alive; the black walnuts became stag-headed, and all the 
cherries, two of the apples and two of the pears died and were 
removed. Although the birds nested more heavily in the conifers 
than in the deciduous trees, the loss in nesting area seemed to 
affect the entire breeding population. The English sparrow 
(Passlir domestiC1ls) increased greatly during the three years at 
this farm. One of the red pines which had borne 21 dove nests 
in 1938 bore only 3 in 1940. The marked reduction of the dove at 
this and other farms nearby, as indicated by losses in 1939 and 
1940 and the accompanying increase in birds at Lewis, led to 
the conclusion that the breeding population left these farmyards 
and went to town. The number of young produced per success-
ful nesting was 1.7 each year, and the percentages of nesting 
successes for the 3 years were 46, 39 and 40, respectively. 
The Weppler farmyard of 2.3 acres is 2.5 miles east of town. 
The nesting was carried on chiefly in the apple orchard of about 
1.5 acres. In 1938 most of the apple trees in this orclwrd were 
alive, but many of them were dying. The east side of the orchard 
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was bordered by a dense plum thieket, while scattered through 
the orchard were young boxelders and elms. Each year more 
apple trees died, while the young elms and boxelders increased 
TABLE 4. THREE-YEAR SUMMARY OF NESTING CONDITIONS 
AT THREE FARMYARDS 
I Elliott farmyard I Weppler farmyard I Wissler farmyard 1.5 acres 2.3 acres 1. 7 acres 
I 1938 I 1939 I 1940 I 1938 I 1939 I 1940 I 1938 I 1939 I 1940 
Nests _. __ . ___ .. _______ 72 
Eggs _. _____ . _______ 190 
Eggs hatched ... _._____ 99 
Young raised _____ 80 
Nestings _._. __ . _____ 102 
Nestings successful __ 47 
39 
97 
45 
34 
51 
20 
29 65 
71 148 
35 83 
26 62 
37 78 
15 36 
33 
70 
28 
25 
42 
15 
29 
67 
20 
17 
31 
10 
36 
95 
65 
61 
51 
34 
:~ J1 ~~ 
48 49 
38 I 38 44 46 
22 21 
in size. Accompanying the destruetion of nestable trees was a 
great increase in the local English sparrow population. Each 
evening the sparrows, some 2,000 by 1940, roosted in the plum 
thicket. Accompanying the marked reduction in dove nesting was 
a reduction in nesting success as shown in the nesting success 
percentages of 36, 15 and 10, respectively, for the 3 yea,rs. The 
number of young produced per successful nesting was con-
sistently 1.7 for each year. The per-acre production was 22 
young in 1938, 11 in 1939 and 7 in 1940. There was a reduc-
tion in breeding pairs, especially between 1938 and 1939, but the 
radical decline of production in 1940 was not accompanied 
with as great a reduction in breeding pairs. Since these birds 
were only 2.5 miles from town, they may have moved in that 
direction. There was no evidence of their having nested on the 
ground of the surrounding farm land. 
The Geo. 'Wissler farmyard of 1.7 acres 5 miles east of town 
supported several large red and Scotch pines, several large Nor-
way spruces, a large white pine and several large elms and silver 
maples. During the 3 years, three of these trees were removed. 
One red pine and two Scotch pines died during 1938 and were 
cut down in 1939. This farm at one time supported a 0.5-acre 
orchard surrounded by about 400 red pines and other conifers. 
At present no apple trees and only 3 of the 400 red pines remain. 
The English sparrow population inereased during the 3-year 
observation period. Changes in the habitat during the 3 years 
were slight, and differences in dove production were not so 
great as at the Elliott and Weppler farmyards. The number 
of young per successful nesting was 1.7 for each year, and the 
percentages of nesting success for the 3 years were 66, 50 and 
45, respectively. Several of the large silver maples were dying, 
and sparrows were leaving them to nest in the evergreen trees. 
Sparrows competed with the doves effectively for nesting sites 
during 1940. 
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PRODUCTION AT 11 OTHER FARMS 
A variety of conditions existed at the 11 other farmyards 
under observation during 1938 and 1939. A summary of nest-
ing conditions on these 11 farms appears in table 5. Some, such 
as the McGaffin place, had evergreen plantings and orchards, 
while others, such as the Berry and Hamlin places, had only a 
few deciduous trees. Only Nichols' farmyard showed a definite 
increase in dove production in i939 over 1938. This farmyard, 
with a number of deciduous trees and a small orchard in which 
there was no radical change of nest ability between 1938 and 
1939, was apparently used by additional birds from the sur-
rounding haBitats which had been more seriously disturbed. 
The ·Westphalen farmyard had several large red and Scotch 
pines, large bur oak trees, large elms and soft maples, a small 
orchard of apple trees, a plum thicket and an abundant food 
supply. There nesting sites were more numerous in 1938 than 
at the Elliott farmyard or at the Wissler farmyard. But only 
16 nests were built during 1938 and 1939 at the Westphalen farm-
yard, while the Elliott farm supported 111 nests and the Wissler 
farm 67 nests during the same 2-year period. The ·Westphalen 
farmyard had a much larger sparrow population than the Elliott 
and Geo. ·Wissler yards. Every pine tree and several of the soft 
maples were so heavily populated with sparrow nests that they 
appeared festooned with straw. 
PRODUCTION AT THE LEWIS CEMETERY 
Nesting conditions for 1938 and 1939 at Lewis Cemetery are 
summarized in table 6. The cemetery, covering 21.8 acres, is 
planted with large conifers, mainly red pine, Scotch pine, white 
pine, Norway spruce and white spruce, most of which have 
attained a trunk diameter of 15 to 20 inches. These 200 large 
trees were used scarcely at all by doves during 1938 and 1939. 
The average production for those years was only about one nest 
and one young bird per acre. There was an increase of nine 
nestings in 1939 over 1938, and accompanying this there was an 
increase in "nesting suceess. Althoul!;h many hours were spent 
b;v the writer in this habitat, he did not determine the reason 
why the area was not used by more doves. Predatory and molest-
ing birds and mammals were few in the area. The nearest human 
habitations, farmyards, were one-fourth mile north and south 
of the cemetery. 
PRODUCTION AT COLD SPRINGS STATE PARK 
Cold Springs State Park, a mile south of Lewis, has an area of 
60 acres of which 30 acres were under close observation. A 
summary of nesting conditions for the 3 ~'cars on the 30 acres 
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TABLE 5. SUMMARY OF NESTING CONDITIONS FOR 1938 AND 1939 
AT 11 FARMYARDS 
Acres I 3.51 3.0 I 2.5! 4.81 2.0 I 4.31 3.0 1 3.71 2.41 .31 3.5 
Nests .... __ ._-- 70 
Eggs 184 
Eggs hatched 117 
Young raised 94 
N estings ...... _._. 97 
successful _. Nestings I 51 
I 
Nests ..................... 68 
Eggs ................ _... 168 
Eggs hatched 65 
Young raised 55 
Nestings __ ...... _ 92 
Nestings I 
successful ... / 34 
1
18 55 
20 
20 
28 
11 
10 
23 
11 
9 
13 
6 
15 
34 
26 
24 
19 
14 
\ ~~ 21 
17 
29 
11 
30 
75 
42 
37 
37 
23 
I I 35 68 
I i~ 40 
I 7 
I 
1988 
12~ 16 
8 
13 
5 
1939 
III H 
10 
26 
/ 7 
I 
16 
34 
20 
20 
18 
I 11 
I 
1
15 
44 
24 
I 22 I 22 
/11 
12 
26 
17 
13 
18 
8 
II g 
10 
8 
15 
4 
11 
29 
22 
19 
15 
I 10 
\ 1~ 
I 4 I 7 
/ 2 
8 
18 
9 
8 
10 
I 
I 4 
I 8 I 34 23 
21 
16 
11 
TABLE 6. TWO-YEAR SUMMARY OF NES'I'ING CONDITIONS 
AT THE LEWIS CEMETERY. 
~:~~s =::::::::::::=::::::=:=:::::::=:~~:=:==:=:=::::=:: I. 
Eggs hatched _ ....... _ ..... __ ......................... i 
Young raised .... __ ._ .......... _ ... _ ...... _ ... _ .... _ .. : 
Nestlngs .. _ .............. _ ....................... _ .............. ! 
~:~~l~~s f=~l~c:~f;;i·-~::::::=:::::::::=::::=:i 
1938 
20 
37 
17 
11 
21 
15 
6 
1939 
25 
55 
26 
24 
30 
18 
12 
I 
1 I 9 
2 I 18 
2 [ 8 
1 I 4 
1 
I 
9 
1 2 
I 
is found in table 7. The northern half of the park supports an 
elm-walnut flood plain forest bordering a small stream, Deep 
Creek, and the old Nishnabotna River bed. The southern half of 
the park is on a high hill covered with a sparse growth of oak-
hickory forest. During the 3 years of observation, the trees on 
the flood plain retained their vigor. As the trees on the upland 
died in numbers, the south part of the park became open. On 
the flood plain beneath the brow of the hill is an artificial swim-
ming pool supplied from springs flowing from the base of the 
hill. Near this pool is a bathhouse, a concession and a roller 
skating rink. 
During 1938, the one nest found in the park was on the bluff 
above the swimming pool. In 1939, 10 nests were found, and in 
1940, 19 nests. Two young were produced per successful nest-
ing each year. Actual acreage production of young increased 
from 0.06 per acre in 1938 to 1 per acre in 1940. During 1939, 
6 of the 10 nests were built around the swimming pool and close 
to the buildings, and during 1940, 15 of the 19 nests were built 
close to the pool and buildings. 
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TABLE 7. THREE-YEAR SUMMARY OF NESTING CONDITIONS AT COLD 
SPRINGS STATE PARK. 
Nests --------1 Eggs ___ . __ ._. _______ _ 
Eggs hatched _____________ .. 
Young raised _____ . _________ ._1 
N estingB . __ . ______ _ 
Nestings successful _. ____ ...... _._ .. _ ........... _. __ _ 
1938 
2 
2 
2 
1 
1 
1939 
10 
16 
14 
12 
10 
6 
PRODUCTION IN OPEN COUNTRY 
1940 
19 
44 
33 
32 
22 
16 
Nesting in the open country away from farmyards and towns 
increased slightly during 1940 over 1938 and 1939. The thou-
sands of acres in the vicinity of Lewis which were under cultiva-
tion could not be observed carefully, but cooperating farmers 
supplied some information about the number of birds nesting on 
the ground in the fields. Observations in wooded gullies and 
roadsides away from farmyards determined nesting concentra-
tion in these locations. From these studies were made estimates 
of 1 nest to 10 acres of open countryside and production of 1 
young to 10 acres. 
TREND OF POPULATION 
During the 3 years there was a steady decrease in dove pro-
duction at nearly all farmyards. This condition was brought 
about by a decrease in nesting facilities and an increase in pred-
ators and competitors. In town the trend of population and 
nesting was upward, accompanied by an increase in predators 
and a decrease in nest facilities. From casual observation in 
surrounding towns, this increase in doye actiyities seemed to be 
uniform. Because the production for the entire county seemed 
to be consistent from year to year, town nesting gains compen-
sated for losses in the country. 
KESTING HABITS 
REQUIREMENTS OF A GOOD NEST SITE 
Doves used a wide variety of nesting sites from the ground to 
the highest limbs of the tallest trees. Usually there were no ob-
structions either directly ahove or directly below the nest site 
so that the birds could fly upward or downward quickly to make 
a quick escape. 1\1ost of the sites were in such positions that the 
hirds could sec in a number 0f directions, especially up and down. 
The nesting sites were quite flat to support the nest and gen-
erally of such size and shape that they readily fitted the breasts 
of incuhating or brooding birds. Selected sites that fulfilled the 
afore mentioned requirements often were not well protected 
against predators and storms. 
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AVERAGE NEST POSITION 
During the 3 years of observation, the average height at which 
nests were built was 20.2 feet. The average height in town was 
22.7 feet, and in the country 15.1 feet. Town trees averaged 
taller than country trees. In 1938, town nests were placed high-
er each successive month beginning with the average height at 
18 feet in April, which increased to 28 feet in September. The 
country nest heights in 1938 and the town and country nest 
heights in 1939 and 1940 showed it variable trend from month to 
month. 
The average size of trees selected was 17.4 inches. This aver-
age varied only 1.1 inch in the 3 years of observation. The 
average trunk diameter of nested trees in town was 19 inches, 
and the average was 14.6 inches in the country, where the trees 
were shorter than those in town. 
During 1938 in town the monthly increase in height of nests 
was accompanied by a monthly increase in the distance from the 
center of the tree beginning with 9.9 in April and reaching 13.3 
feet in September. The average distances from the center of the 
tree at the farm sites in 1938, and at town and country sites in 
1939 and 1940, did not show such monthly trends. Again, 1939 
and 1940 nesting was variable and did not show the same trend 
as in 1938. 
EFFECT OF WIND UPON SELECTION OF A NEST SITE 
Doves built nests in all kinds of weather. In 1938 and 1939 
the average number of hours of strong winds (veloeity over 1,000 
feet per minute) together with their directions was kept for 
the months of April through September. A strong wind was 
violent enough to sway treetops so as to throw out or tip over 
dove nests. The hours of north and south strong winds pre-
dominated greatly over east and west strong winds through the 
two seasons. The hours of strong north winds exceeded those of 
strong south winds slightly in April, and in the succeeding 
months the hours of strong south winds exceeded those of strong 
north winds as much as approximately 300 percent in September. 
A record of the positions of 1,132 nests in respect to directions 
for the same months does not show a marked tendency for nests 
on the leeward side in any month, and the nests were distributed 
at the four sides of the trees in a more nearly uniform manner 
than the hours of strong winds were distributed according to the 
directions. 
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USE OF TREES FOR NESTING 
Data in regard to use of trees and nesting success for the dove 
in Lewis are in tables 8, 9 and 10 and in the vicinity of Lewis in 
tables 11, 12 and 13. A total of 1,080 nests was found in 713 
trees in 1938, 1,421 nests in 814 trees in 1939, and 307 nests in 
174 trees in 1940. 
The ratio of nests to trees was as follows: In 1938, 1.5 nests 
in each nest tree in both town and country; in 1939, 1.6 nests per 
tree, with 1.8 in town and 1.4 in the country; in 1940, 1.7 nests 
per tree, with 1.9 in town and 1.5 in the country. For the 3-year 
period an average of 1.6 nests was built to a tree. 
The number of trees used in town increased each year. In 
1938, 26.7 percent of the trees in Lewis bore dove nests, and in 
1939, 34.8 percent were used. In the smaller observation area of 
1940, 50 percent of the trees bore nests. 
TABLE 8. DATA CONCERNING THE USE OF TREES BY MOURNING DOVES 
AT LEWIS, IOWA, IN 1938. 
'" 
.. .. .. e.E .S ~ ~ 1l~ .. ~ .-b !l :;l s"" .: .!1! .: .... = 11 $ ~ g~ ",<I t-li g "'.~ 0-.. Ill., ""~ d .. = .: ~.S "': m:E <I "'0 i!JJ t .. ... ...:.: .... .. " .. ...: .. i bG", ".~ "'bG .. Ill "" ;o"5! -a -a :5i1 i~ ~E .<:! .. -a= ... -
"'" 
2:+' S..<l...: ~S .Gi ~i ~ ~ ~ ~1il "" t:l~ i~~ <'g c= <.: 
White and red elms.._ •• _____ 183 \267 341 209 5 8 63 147 13 21 
Boxelder 69 102 141 84 5 7 25 58 10 20 
Sliver maple 42 68 85 52 3 6 14 30 24 28 
Red pin!> • 14 50 70 30 7 9 12 47 16 16 
Apple 39 47 65 38 3 4 7 16 10 14 Norway spruce _____ 12 26 37 21 10 13 6 19 11 14 
Tamarack 3 17 26 16 9 15 3 17 20 24 Blue spruc~::::: _____ 3 15 19 11 5 11 2 15 9 16 
Sweet cherry 
.. ----~---- 9 12 16 6 2 2 2 4 8 10 White ash --------~- 8 10 13 10 3 5 1 3~ 12 18 Plum 8 9 13 Ii 2 2 1 2 6 8 
Black walnut 
---------
10 11 11 6 2 2 1 2 10 16 
Catalpa 7 9 11 11 2 2 2 4 12 21 
Juniper 4 Ii 5 2 2 2 1 2 7 17 
Black locust 1 5 5 2 5 5 1 5 16 18 
Arbor vitae 3 4 5 0 1 2 0 0 13 7 White spruce ______ 4 4 4 2 1 1 0 0 10 14 Red mulberry _____ 2 3 3 2 2 2 1 2 8 8 
Pear 2 3 4 4 2 2 1 2 7 13 
Hard maple 2 3 4 2 2 2- 1 2 9 18 
Chinese elm 3 3 3 3 1 1 0 0 6 5 
Cottonwood 2 2 2 1 1 1 0 0 12 18 
Silver poplar 2 2 5 5 1 3 0 0 30 33 
White birch 2 2 2 2 1 1 0 0 15 17 
Hackberry 1 1 - 3 0 1 3 0 0 14 20 
Hawthorn 1 1 Jj fl 1 1 0 0 12 10 Chestnut 1 1 1 1 0 0 17 17 Black cherry 1 1 1 3 0 0 20 22 Scotch pine Ii 8 3 3 2 6 16 16 
Total or avo __ _ I 443 I 681 I 910 I 531 I 145 1 382 112 1 20 
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TABLE 9. DATA CONCERNING THE USE OF TREES BY MOURNING DOVES 
AT LEWIS, IOWA, IN 1939. 
White and 
red elms __ ... _ 
Boxelder 
Silver maple __ .. 
Red pine __ 
Apple ___ ._ .. _ 
Norway spruce 
Tamarack 
Blue spruce __ .. 
Sweet cherry _ 
White ash __ _ 
Black walnut _. Plum _____ . 
Catalpa 
Scotch pine __ 
Juniper 
Black locust _. 
Arbor vitae _ 
White spruce _. 
Mulberry _. __ _ 
Pear ____ ._ 
Hard maple _ 
Chinese elm __ . 
Cottonwood _._ 
Silver poplar _. 
White birch __ . 
Hackberry __ 
Hawthorn _. ___ .. 
Black cherry _. Linden ____ _ 
Peach __ 
241 
82 
52 
14 
44 
10 
3 
2 
15 
14 
8 
19 
6 
6 
13 
3 
1 
4 
11 
4 
1 
4 
1 
8 
2 
4 
1 
2 
1 
1 
613 
140 
72 
67 
58 
32 
17 
10 
17 
21 
9 
21 
11 
10 
15 
8 
1 
4 
14 
4 
3 
4 
4 
8 
2 
5 
1 
3 
1 
1 
687 
204 
101 
95 
65 
53 
24 
17 
19 
31 
12 
27 
13 
13 
24 
9 
4 
6 
21 
4 
4 
4 
8 
8 
3 
11 
1 
3 
2 
1 
332 
86 
31 
45 
40 
36 
10 
6 
12 
14 
5 
12 
7 
6 
12 
4 
1 
3 
10 
2 
1 
o 
3 
1 
1 
4 
o 
1 
o 
1 
Total or avo _I 572 11076114731 686 1 
7 
6 
3 
10 
3 
12 
9 
6 
2 
3 
2 
2 
3 
5 
2 
4 
1 
1 
2 
1. 
3 
1 
4 
6 
1 
3 
1 
2 
1 
1 
13 
10 
6 
14 
8 
21 
14 
9 
3 
6 
2 
3 
5 
6 
3 
4 
4 
2 
6 
1 
4 
1 
8 
6 
2 
I I 
128 
39 
17 
14 
10 
10 
3 
2 
2 
6 
1 
2 
2 
2 
2 
3 
o 
o 
3 
o 
1 
o 
1 
1 
o 
1 
o 
1 
o 
o 
397 
98 
34 
70 
17 
32 
17 
10 
8 
16 
2 
3 
5 
9 
4 
8 
o 
o 
5 
o 
3 
o 
4 
4 
o 
2 
o 
2 
o 
o 
26 
19 
24 
19 
14 
19 
18 
21 
9 
23 
21 
8 
23 
17 
12 
22 
8 
9 
13 
12 
19 
11 
. 15 
34 
19 
18 
10 
16 
40 
6 
16 
12 
13 
11 
8 
8 
.11 
7 
6 
12 
14 
4 
11 
·8 
4 
12 
o 
3 
7 
7 
17 
6 
10 
20 
6 
16 
7 
13 
6 
4 
20 I 64 
~~ I ~~ 
16 100 
14 46 
15 83 
20 100 
16 60 
9 30 
17 88 
17 30 
7 63 
22 57 
13 50 
9 76 
17 100 
7 33 
8 100 
12 100 
13 100 
17 50 
7 33 
17 50 
83 100 
17 50 
18 100 
10 100 
16 100 1: 1 ~ 
I 251 1 745 \ 22 , 18 I 18 \ 64 
Certain individual trees or clumps of trees were more used 
than others. In 1938, 55 percent of the nests in town were built 
in 33 percent of the nested trees. In 1939, 70 percent of the 
nests .were in 44 percent of nested trees.' In 1940, on the smaller 
observation area, 54 percent of the nests were in 51 percent of the 
trees. 
PREFERRED TREE SPECIES 
Seven species of town trees (white and red elms, boxelder, 
silver maple, red pine, apple and Norway spruce) contained 
79.1 percent of the nests in 1938, and 81.1 percent in 1939, or an 
average of 80 percent. In 1940 the same species bore 80.5 per-
cent of the nests on the 10-acre area. 
Eight species of trees (white and red elms, boxelder, apple, 
soft maple, walnut, cherry and plum) made up 80 percent of 
the total trees in town. In the smaller observation area of 1940, 
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TABLE 10. DATA CONCERNING THE USE OF TREES BY MOURNING DOVES 
AT LEWIS, lOW A, IN 1940. 
:; 
"J'a 1 ;i !l 
.5 
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" .5 ~ ~ '" GI ~ i.t ~ ~ !l .. E·5 :S 'S:!: ... ., ., '" .. 'S~ ~!i 6 ..; .... .5 ill .. ~ " .... e ill 0;0 f!., .. 
" "" 
E ~ f! <: &: 0", ..,.", .. .. ..., ~ -t .. ·q, .. 
" R R 
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" " 
.. f!!l ~~ z~ zS ~~ "", z .. z ~ I z z Z ~R <0 <!l ll<" 
White and 
red elms 73 64 110 162 61 6 11 28 67 25 14 20 70 
Norway spru7e-= 3 4 11 14 5 5 5 2 6 17 9 14 100 
Blue spruce ___ 2 2 4 7 4 3 4 2 2 22 7 14 100 
Apple 
.... _---- 22 8 11 17 7 2 2 3 3 16 9 16 62 
White ash 
---
2 2 3 4 0 2 2 1 1 22 11 13 100 
Juniper 
---.---
4 1 1 2 0 1 2 0 0 15 3 7 0 
Boxelder 15 9 26 35 19 6 10 7 16 21 14 19 90 COttonwoo.i-·---- 2 1 3 4 0 3 4 1 2 11 7 18 100 
Silver maple 
---
15 11 17 23 3 3 3 4 5 25 14 22 36 
White birch 2 1 2 3 0 2 2 1 1 17 12 22 
I 
0 Plum ____ -== 9 4 4 6 3 1 2 0 0 10 6 11 50 
Red mulberry ___ . 2 2 4 5 0 2 I ~I 2 2 20 12 I 16 100 Black walnut ___ 0_-- 9 4 6 5 0 2 1 1 28 15 21 75 Sweet cherry __ -- 17 2 3 4 2 1 1 0 10 6 9 I 50 
Total or avo ____ 1177 1105 12031281 1 94 1 1 53 1 96 1 23 114 \19 I 70 
TABLE 11. DATA CONCERNING THE USE OF TREES BY MOURNING DOVES 
IN THE VICINITY OF LEWIS, IOWA, IN 1938. 
Red pine __ . _____ . 
Apple . ____ _ 
Silver maple ___ _ 
Scotch pine ___ _ 
Norway spruce ____ . 
Boxelder ___ _ 
Plum 
Red mulberry __ _ 
White and red elms 
Black walnut __ 
Sweet cherry __ 
White pine __ _ 
Juniper _. __ _ 
White ash __ . __ _ 
Honey locust __ _ Willow _. ____ _ 
Bur oak Pear _______ _ 
Hackberry 
Arbor vitae _' __ _ 
Hawthorn ___ _ 
Hard maple Catalpa ______ _ 
Blue spruce ___ _ 
Ironwood __ 
17 I 
48 
44 
27 
21 
21 
17 
16 
12 
11 
10 
5 
4 
3 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
103 
58 
50 
28 
32 
24 
18 
17 
13 
12 
11 
9 
5 
3 
3 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
150 
71 
58 
33 
43 
28 
21 
22 
17 
12 
16 
11 
8 
5 
3 
2 
2 
4 
4 
3 
1 
2 
1 
1 
1 
91 
34 
36 
14 
21 
13 
7 
12 
7 
4 
5 
6 
4 
3 
2 
1 
o 
1 
4 
o 
o 
o 
1 
1 
1 
Total or avo _'_1 270 \ 399 , 519 1 267 1 
16 
2 
3 
2 
8 
2 
2 
2 
2 
2 
2 
4 
1 
1 
2 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
21 
3 
3 
3 
10 
2 
2 
5 
2 
2 
4 
5 
3 
2 
2 
1 
1 
4 
4 
2 
1 
2 
1 
1 
1 
13 
10 
5 
1 
5 
3 
1 
1 
1 
1 
1 
2 
o 
o 
1 
o 
o 
1 
o 
o 
o 
o 
~ I 
83 18 
20 12 
11 17 
1 16 
16 14 
6 14 
2 4 
2 13 
2 13 
2 14 
2 7 
6 21 
o 9 
g 1 i~ 
o 10 
o 12 
2 5 
o 2 
o 9 
o 12 
o 21 
o 10 
o 1 6 o 5 
1 46 1157 1 14 
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TABLE 12. DATA CONCERNING THE USE OF TREES BY MOURNING DOVES 
IN THE VICINITY OF LEWIS, IOWA, IN 1939. 
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Red pine 0. ____ ._ 24 96129 64\ 13 17 16 73 18 11 18 88 Apple 31 35 45 21 2 3 4 4 10 7 13 40 
Silver ';;-;;:~i~''''~:= 42 51 62 20 2 3 9 9 16 8 16 36 
Scotch pine _._. 13 16 23 11 4 6 1 3 16 8 15 19 
Norway pine _. 16 23 32 15 5 8 3 7 14 8 15 24 
Boxelder --_ .. _-_. 27 27 34 9 1 3 1 1 12 8 10 
\ 
33 
Plum .... 0 ____ 0 __ 0. 19 19 24 9 1 2 0 0 8 3 6 12 
Red mulberry _. 16 18 22 11 2 2 3 2 11 7 12 
I 
13 
White and 
red elms _._._ 22 23 26 13 1 2 2 2 20 13 14 67 
Black walnut __ 8 12 16 4 3 2 2 3 18 11 
I 
14 27 
Sweet cherry __ . 1 1 1 1 1 1 0 0 6 3 4 0 
White pine 
-.---
6 7 10 7 2 4 1 2 20 12 20 80 
Juniper 4 4 9 1 1 3 0 0 11 4 G 50 
White ash 2 2 6 3 1 6 0 0 16 15 11 0 
Honey locust-'= 1 1 1 0 1 1 0 0 16 2 20 60 
Bur oak 2 2 ~I 1 1 1 0 0 17 7 14 50 Osage orange - 2 2 0 1 1 0 0 9 4 7 0 Catalpa 1 1 0 1 1 0 0 16 8 14 0 
White spruce ....:. 4 4 il 1 1 2 0 0 13 5 9 100 Chinese elm _ 1 1 0 1 1 0 0 8 1 3 0 Linden _____ 1 1 1 1 1 0 0 7 15 22 I 0 
I 42 1106 I 16 1 9 14 1 35 
TABLE 13. DATA CONCERNING THE USE OF TREES BY MOURNING DOVES 
IN THE VICINITY OF LEWIS, IOWA, IN 1940. 
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Red pine 
---'" 
9 34 47 19 7 10 8 24 16 13 18 88 
Apple 9 10 11 4 10 9 1 1 8 7 13 77 
SlIver maple 
--
4 4 7 4 1 3 0 0 25 13 23 50 
Scotch pine 
--
2 2 2 0 1 1 0 0 24 8 11 60 
Norway spruce 
-
4 7 10 6 3 
" 
2 3 14 9 13 100 
Boxelder 2 3 3 1 2 2 1 1 11 9 11 100 
Plum 13 14 14 
" 
2 2 1 1 7 3 4 15 
Black walnut ___ 4 4 5 4 1 2 0 0 16 13 12 50 
White and red elms 13 16 18 9 2 3 S 3 20 12 16 23 
White pine ___ I 2 2 0 2 2 1 1 20 9 17 100 
Bur oak 3 3 4 3 1 2 '0 0 18 10 11 0 
Hard maple 
--
I 1 2 1 1 2 0 0 18 18 18 100 
Shagbark 
hickory 
---
I 1 1 1 1 1 0 0 25 8 8 0 
Pear 1 1 1 0 1 1 0 0 16 6 6 100 
White ash - .. - 1 1 1 0 1 1 0 0 18 4 15 0 
Linden 
------
1 1 1 1 1 1 0 0 35 9 16 I) 
Total or avo __ I 69 1104 1129 I 57 1 17 I 34 I 18 I 9 1 16 I 50 
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the eight species of trees made up 85.3 percent of the total. 
Based on the number of tree nests in town, black walnut was 
fourteenth in importance, cherry tenth and plum ninth. In 
relation to the numbers of each species of tree it is evident that 
doves used red pine and Norway spruce to a greater degree 
than black walnut, cherry and plum. The remaining trees were 
used in accordance with their abundance. 
Of the seven dominant nesting tree species in town, six were 
dominant in the country in 1938 and all of them in 1939. White 
and red elms, not appearing as often in the country as in town 
except on the flood plains along river bottoms, were not used to a 
great extent in 1938 but came in the ranks of dominant nest-
ing trees in 1939 and 1940. Silver maple was in third place 
according to use in both country and town in 1938 and in third 
and second places, respectively, in town and country in 1939. 
Although red pine is not the most abundant tree in the country, 
wherever it was present it took the place of elms as a nest tree. 
Only the larger elms, boxelders, apples and Norway spruce 
were used; most of the silver maplcs were very large. 
An average of 45 pcrccnt of the town nestings and 5.5 percent 
of country nestings was attempted in white and red elms. Box-
elder bore an average of 12.9 percent of the nestings in town 
and 5.1 percent in the country. Silver maple had 7.6 percent of 
the nestings in town and 9.8 percent in the country. Red pines 
had a 3-year average of 27.7 percent of the country nestings 
l'ompared to 6.6 percent of town nestings. The five remaining 
nest tree species averaged in importance as follows: Apple bore 
5.6 percent of the nestings in town and 11 percent in the 
country; Norway spruce, 4.1 percent and 7 percent; plum, 1.6 
percent and 7.5 percent; red mulberry, 1.1 percent and 4.6 per-
cent; Scotch pine, 1 percent and 4.1 percent. 
The use of each of the prefcrred tree species varicd from 
month to month as the season progressed. Table 14 shows this 
trend for the trees in town. The white and red elms were used 
increa:;ingly from April through September, whereas red pine, 
the most important spring nest tree, rapidly decreased in use 
through the summer. Norway spruce showed the same trend as 
the red pine, dropping from an importance of 18 percent in 
April to zero in September. Boxelder, silver maple and apple 
maintained about the same ratio of importance during the 
summer. 
Table 15 indicates the important nest tree species in the 
('ountry by months. The evergreens dropped to less importance 
in August and September than earlier in the season. Apple, 
silyer maple, boxelder, plum, red mulberry and white and red 
elms were irregularly used. 
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TABLE 14. SEVEN IMPORTANT NEST TREE SPECIES IN TOWN AND 
PERCENTAGES OF USE BY MONTHS. 
April 1938 
, 1939 
1940 
May 1938 
1939 
1940 
June 1938 
1939 
1940 
July 1938 
1939 
1940 
August 1938 
1939 
1940 
September 1938 
1939 
1940 
Average 1938 
1939 
1940 
IWhite andl red elms 
11 
36 
44 
34 
42 
40 
37 
62 
62 I 
43 
51 
60 
41 
52 
62 
61 
68 
100 
38.2 
47.1 
60 
Box-
elder 
7 
1 
0 
15 
16 
12 
9 
14 
12 
16 
13 
12 
19 
12 
8 
15 
7 
0 
14.6 
13. 
7.3 
1
_ Silver I 
maple 
7 
6 
0 
8 
8 
9 
11 
7 
7 
6 
5 
5 
8 
6 
12 
7 
4 
0 
8.3 
6.6 
6.5 
Red 
pine 
34 
26 
0 
7 
4 
0 
8 
3 
0 
5 
6 
0 
4 
4 
0 
6 
7 
0 
7 
6.1 
0 
I I Norway Apple spruce 
3 18 
2 11 
11 22 
9 6 
6 3 
-
5 6 
4 4 
6 3 
8 1 
8 
I 
3 
5 1 
0 2 
6 4 
4 0 
4 4 
6 0 
4 0 
0 0 
I 6.7 I 4.3 5.3 I 
3. 
4.6 6. 
I 
TABLE 16. TEN IMPORTANT NEST TREE SPECIES IN THE COUNTRY 
AND PERCENTAGES OF USE BY MONTHS. 
1 1 
, 
I
, I -, I Red I I White ~ed A I Soft Norway Box- Plum mul- Sc?tch and 
pme pp e maple spruce elder berry pIne l'€d 
elms 
I I 
I April 1938 42 0 0 39 0 0 0 8 0 1939 69 0 3 7 0 3 0 7 0 
May 1938 40 10 9 8 3 2 .7 2 I 2 
1939 30 17 12 7 10 7 1.8 4 I 3 
I I 
June 1938 14 20 I 
16 
I 6.8 6 8 7 2 I 
2 
1939 17 6 26 6 7 4 I 6 2 10 
July 1938 30 14 10 6 8 1 5 1 5 
1939 32 6 8 5 8 5 8 5 I 6 
Aug. 1938 14 13 17 2 9 7 6 2 0 
1939 11 11 14 9 5 6 11 6 14 
Sept. 1938 28 7 20 13 7 0 0 0 0 
1939 100 0 0 0 0 0 0 0 I 0 
I I I 
SUCCESS OF NESTING IN PREFERRED TREES 
Table 16 is a summary of the greatest numbers nesting suc-
eesses in 11 species of trees for the 3 years. 'Vhite and red elms, 
red pine, boxelder, silver maple, apple, Norway spruce, sweet 
cherry, tamarack, red mulberry and black walnut made up 80.4 
percent of the trees used for nesting in 1938 and bore 83 percent 
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of the nestings of which 53 percent were successful. These trees 
bore 84 percent of all successful nestings. In 1939 these same 11 
species made up 81.4 percent of the trees used and supported 
82.7 percent of the nestings. These nestings were 47.6 percent 
successful, and these 11 species supported 88 percent of the 
successful nestings. Again, in 1940 these same species making 
up 76 percent of those used, bore 78.9 percent of the nestings 
of which 33 were s\lccessful and also bore 88 percent of all suc-
cessful nestings as in 1939. 
USE OF CERTAIN INDIVIDUAL TREES AND SITES 
Table 17 lists the multiple use of individual trees in town and 
country for 1938 and 1939. Certain individual trees or clumps 
of trees were used more than others as nesting sites. These trees 
may have been the focal point of the nesting for several pairs, or 
they may have been used a number of times by an individual pair 
of birds. 
Throughout the observation area 1.1 percent of the nest trees 
contained over 10 nestings each. The most of the trees having 
more than 10 nestings each were red pines and Norway spruce. 
Of the two trees supporting 21 nestings, one was a Norway 
spruce in town and the other a red pine on the Elliott farm. 
TABLE 16. ELEVEN SPECIES OF TREES BEARING GREATEST NUMBER OF 
NESTINGS AND THE SUCCESS OF THESE NESTINGS IN PERCENTAGES. 
I 1938 I 
White and red elms 60 Red pine ______________ 55 
Boxelder __________ 57 
Sliver maple ______ 60 
Apple __________ 52 
Norway spruce ____ 52 
Cherry ___________ 34 
Tamarack ________ 58 
Mulberry ___ 56 
Black walnut _:.. 43 
27 
4 
12 
12 
12 
5 
3 
.4 
2 
3 
25 
15 
12 
10 
9 
5 
2 
1.8 
1.7 
1.5 
Suc-
cess 
I, !: 
40 
31 
46 
80 
65 
41 
50 
31 
1939 I 
32 
4 
13 
11 
9 
3 
2 
.4 
3 
2 
36 
11 
12 
8 
6 
4 
1 
1.2 
2.1 
1.4 
1940 
sue-I Trees I ~ est-
cess used mgs 
35 
40 
53 
23 
40 
46 
50 
JI 
38 
5 
6 
8 
9 
f I 
i I 
38 
11 
8 
7 
6 
5 
.9 
o 
1 
2 
Total avo ______ 1 53 1 SO.4 I 83 1 47.6 1 79.4 I 82.7 I 33 1 76 I 78.9 
TABLE 17. THE MULTIPLE USE OF INDIVIDUAL TREES. 1938 AND 1939. 
I 
\ Number of nesting. ____ I 2 3 4 5 6 7 8 
Number of tree. used _ 914 272 151 72 42 23 13 19 Number of nesting. ______ 9 10 11 12 13 14 15 16 
Number of trees used ___ 9 7 2 1 3 4 1 1 
Number of nesting. ____ 17 18 19 20 21 
- -- ---Number of trees used ___ 2 1 
- --
2 
--- -- -
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As the observations progressed through the 3 years, it be-
came evident that certain individual nest sites were preferred to 
others, and these sites were used year after year. (See tables 9, 
10, 11, 12, 13 ) In 1939, 64 percent of the trees used in 1938 were 
used again. Because of increased nesting within town, the 1938 
trees used in 1939 made up 49 percent of the total. In the 
country, only 35 percent of the 1938 trees were used in 1939, 
but they made up 39 percent of the trees. In these 2 years 53 
percent of all the trees used in 1938 were used again in 1939. 
In 1940, 42 percent of the town trees under observation were used 
in 1938 and 70 percent were used in 1939; 35 percent of the 
1940 nested trees were used the 2 previous years. In the country, 
30 percent of the 1940 trees were used in 1938 and 35 percent 
in 1939; 30 percent of the 1940 nested trees were used the 2 
previous years. Of the total trees used in 1940, 36 percent of 
them were used in 1938, 54 percent in 1939, and 33 percent were 
used the 3 years. 
In 1939, 9 percent of the nests were built in 1938 sites and 
supported 11 percent of the nestings of which 48 percent were 
successful. In 1940, 4.6 percent of the nests were built on 1938 
sites and bore 6.3 percent of the nestings of which 30 percent 
were successful. Of the 1940 nests, 10.8 percent were built on 
1939 sites and contained 12.5 percent of the nestings of which 29 
percent were successful. Four percent of all the nests in 1940 
were in sites that had been used consecutively for 3 years and 
bore 5 percent of the nestings of which 24 percent were 
successful. 
EFFECT OF REMOVAL OF TREES ON DOVE POPULATION 
In 1938 the town block in which a certain tall tamarack grew 
supported 73 nests. The first block west of this supported 30 
nests and the second block west, 31 nests. In 1939 nesting was 
greater over most of Lewis, and 79 nests were built in the block 
containing the tamarack, whereas the first block west of it con-
tained 52 and the second block, 54. In 1940, following the re-
moval of the tamarack, the number of dove nests in this block 
dropped to 59, whereas the first block west remained at 54, 
and the second block increased to 75. In 1938, within the 10 
acres encompassed by these three blocks, no nests were built in . 
eaves troughs. In 1939, three nests were built in eaves troughs, 
and in 1940 seven nests were built in eaves troughs on the three 
houses adjacent to the site of the tamarack. 
MISCELLANEOUS NEST SITES 
The wide variety of places, other than trees in which doves 
build their nests, and their success are shown in table 18. The 
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TABLE 18. MISCELLANEOUS NESTING SITES SELECTED 
BY THE MOURNING DOVE. 
Town 
. Number nests I Number nestings I Nestings successful 
Lilac bush _______ 1 1 1 1 1 1 {) 0 0 
Honeysuckle vine _ .. _____ 1 2 Ii 1 3 0 0 3' 0 
Eaves troughs 
-----
3 4 11 3 6 19 1 3 11 
Grape vine 
-----
6 1 0 6 1 0 2 0 0 
Bird shelter 
-----
1 0 0 1 0 0 0 0 0 
Rose arbor 1 1 0 3 2 0 0 1 0 
Ivy vine _-=--=-==--= 4 2 1 6 3 1 3 2 1 Light pole ____ ._ 1, 0 0 1 0 0 1 0 0 
Electric sign 
------
0 0 1 0 0 1 0 0 1 
Total 
_/ 17 / 11 / 14 / 21 / 16 / 22 I 7 / 9 / 13 
Country 
Lilac bush _____ . __ 2 2 
I 
0 2 2 I 0 1 0 0 Grape vine ___ . __ 3 5 0 3 5 0 1 1 0 Ivy vine ________ 1 0 0 1 0 0 0 0 0 
Ground 3 ' 4 I 1 3 4 / 1 0 2 1 Honeysuckle-;i;;;=::::: 0 0 1 0 0 1 0 0 1 1 
Total _______ 1 9 1 11 2 1 9 1 11 2 2 3 1 2 
Town and country --.-/ 26 I 22 16 I 30 I 27 24 9 12 I 15 
use of a martin house and a cigar box nailed to the side of house 
have been noted (3). 
Mourning dove nests on the ground have been found by many 
and reported by some observers (14, 36, 46, and others). 
Because other nesting facilities were available, perhaps ground 
nests were accidental in and around Lewis. Eggs occasionally 
noted along roadsides where the birds fed on gravel suggested 
that a female feeling a strong urge to lay may deposit the egg 
wherever she is. Along roadsides, disturbances were so great that 
the birds did not incubate the eggs. Probably a female laying in 
the field, less disturbed, would brood the first egg. Having 
once established the nest site in this way, the male brought a 
few stieks to her, or the female gathered the few sticks about 
her and made a rudimentary nest. Ground nests in cornfields 
were placed beside cornstalks or hills of corn. Farmers plowed 
such nests under or inadvertently rolled the eggs out. A return-
ing dove has been observed to roll the eggs back into the nest and 
incubate them. One farmer reported destroying three dove 
nests in a 40-acre field of oats, and his mower decapitated two 
doves. The average success of the few ground nests under ob-
servation was 47 percent. No ground nests were noted to be used 
more than once by the doves. 
USE OF OTHER BIRDS' NESTS 
Table 19 lists the use of other birds nests and percentages of 
success for the 3 years. Doves made use of some available nests 
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of other birds. One of the easy ways to locate dove nests was to 
watch closely the old or abandoned nests of other birds, and 
sooner or later a pair of doves found them in almost every case. 
Nests of smaller birds were not used because of their inability 
to hold the dove and its eggs. This habit of using other birds' 
nests has created much comment. Kellogg (20) found dove nests 
in bronzed grackle nests. Schutze (48) found one in the nest of a 
earacara, Pemberton (40) noted a brown thrasher nest with dove 
eggs, and Nice (32) observed several instances of the use of other 
birds' nests. 
TABLE 19. USE OF OTHER BIRDS' NESTS BY MOURNING DOVES. 
1938 1 
Eastern robin 
Turdus m. migratorius._. ____ ._ .. __ .. ____ . 84 
Bronzed grackle Quiscalus quiscula aeneus ____ ... __________ 47 
Northern blue jay 
Cyanocitta c. crlsta1a-___ . __ • ___ . ___ .. 8 
Catbird 
Dumetella carolinensis _ .. ____ .. _ .. _ .. _._._._. __ 3 
Brown thrasher 
Toxostoma rufum..._ .. __ . _____ ._ ....•.. _._ .• _ .. _. 3 
Yellow. and black·billed cuckoos 
CocCyzuS a. americanus, 
C. erythropthalmus. ______ . ___ . ____ ._ ... _ 2 
English sparrow 
Passer domesticus _____ .... __ ..... _ ............ 2 
Domestic pigeon 
Columba livia --------_.-._ .. _-_._ ... _--- 1 
Rose-breasted grosbeak 
Hedymeles ludovicianus. ........... _ ..... _ .... _ .... _ .... 0 
Total or average._ ....... __ ._ .. _ ......... _ ... _._ .. __ 150 I 
Number 
nestings 
1939 1 
150 
29 
13 
0 
5 
0 
12 
0 I 
1 I 
210 I 
1940 
1 
33 
5 
0 
1 
0 
0 
0 
0 
0 
39 I 
1938 
72 
70 
75 
100 
0 
100 
50 
0 
0 
70 
Percent 
successful 
1 
1939 I 
I 44 49 
54 
0 
20 
0 I 
50 
0 
100 
I 45 I 
1940 
39 
60 
0 
0 
0 
0 
0 
0 
0 
41 
As in almost every instance the male dove carried at least a 
fcw sticks to the female sitting in the nest of another bird, in 
reality the doves built their own nest. High walls of robin and 
bronzed grackle nests prevented eggs from rolling out or young 
from falling out. The percentage of success of dove nests in 
these positions was higher than that of nests built in crotches 
of trees. Eighty·seven percent of the dove nests placed in other 
birds' nests were built in those of robins and bronzed grackles, 
and these were 55 percent successful. 1\1ost doves nests were 
soon blown apart after the birds left them, but some that were 
built in evergreens and used often lasted through the winter 
to be used again the following year as shown in 30 nestings of 
which 50 percent were successful. In fox squirrel (Sciurus 
niger mfiventer) nests three nestings, of which one was success-
ful, were noted. 
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Nineteen percent of the dove nysts built during April were in 
nests of other birds. Usage of other birds' nests dropped to 10 
percent in May and 7.8 percent in June. The reason for the de-
crease in percentage of use was the rapid increase in nest build-
ing of doves compared with the few available nests of other birds. 
In July, 14 percent of the dove nests were in other birds' nests, 
in August, 21 percent and in September, 29 percent. 
During 1938, 1939 and 1940 the percentages of dove nests in 
other birds' nests in town were 14, 12 and 13, respectively. In 
the country in the 3 years the percentagcs of dove nests in other 
birds' nests were 15, 12 and 4, respectively. 
THE DOVE·ROBIN RELATIONSHIP 
The dove-robin relationship has been noted by many observers 
(17, 32, 43, 44, 45, 57 and others). Part of the success 9f the 
mourning dove in southwestern Iowa rcsulted from the abund-
ance of the eastcrn robin. The two birds had almost the same 
numerical status in this region but different food habits. Compe-
tition for nests was almost the only friction that arose between 
them, and this happened only occasionally: Doves sometimes 
found unfinished nests of robins, and while the robins were 
away, brought a few sticks and appropriated the nests. In one 
such instance a half-finished nest was confiscated by a dove. 
The robin on return sat on the limb outside the nest and acted 
as though it were continuing to build, rotating its body and pat-
ting with its feet as though placing mud in a proper position. 
Then it left to get more mud and straw. The robin made several 
trips before seeming to realize it was no longer building on the 
ncst. In another instance, a dove stole the nest of a robin in 
which there were three robin eggs that hatched, but the young 
died. Roads (45) obsen'ed a mourning dove drive a robin from 
its ncst for its own use. 
Conditions which favor the robin in an area would auto-
matically tend to increase and favor the mourning dove. As the 
robin has been protected in the Midwest for many years, its 
presence in large numbers may partially aeeount for the great 
a bundance of the dove. Doves and rohins often nested within a 
few feet of each other in the same tree without apparent friction. 
In several such cases the robins were noted to drive squirrels 
and blue jays away from the nest tree. The robins ,vere noisy 
when a cat was around, and in general put up a stiff resistance 
to all possible marauders. All of this gave dove nests protcction 
that they would not have receivcd otherwise, as the doves were 
not noted to be so aggressive. 
Oceasionally a robin attacked a dove in its vieinity. Since the 
dove was the more rapid flier, the usual result was a raee around 
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the block with the dove leading. In the observed instances 
wherein the dove usurped a robin's nest under construction or 
with eggs, the robin on return made no great effort to drive the 
dovc away. The dove simply pulled its head down and sat 
quietly, whereas the robin, after scolding a while, went away. 
SECONDARY NESTS 
It is generally known that most species of birds repair or con-
tinue to build on their nests after egg-laying is started. Gen-
erally after the first 2 days of intensive nest building, the male 
dove continued to bring sticks and grass in a haphazard fashion 
until the young were about 8 days old. The male often brought 
four or five twigs to the nest in the morning which the female 
put under the eggs or young before the male relieved her on the 
nest. Occasionally the female brought a bi~ of material when she 
came to the nest in the evening. Thus the size of the nest con-
stantly increased so that by the time the eggs hatched, the nest 
was of sufficient depth and width to hold the young. ~ice (32) 
has reported the finding of about 150 pieces of material in the 
nests that she examined closely. In some large nests although 
the actual number of pieces were not counted, they constituted 
a mass greater than could be held in the writer's two hands. 
Nests used as many as five times during a season and built 
continually during each period of use became quite large. Little 
nesting material was brought after the young hatched, but even 
then an occasional blade of grass was added. . 
EGG LAYING 
Females were noted to lay mature eggs in some nests not sub-
stantial enough to support an egg. By observation at outdoor 
nests and from records of captive birds it was found that eggs 
were laid when mature regardless of the time of day. Usually a 
female rested on the nest for several hours preceding egg laying, 
and when off the nest at the time an egg was to be deposited 
usually returned to the nest. 
The presence of the egg in a female was detected by a large 
hump at the base of the tail. As the egg matured, this hump 
receded toward the vent. At the moment of deposition, the bird 
rose on her feet, lifted her tail, and by movement of the muscles 
within the vent, forced the egg out. Immediately after egg lay-
ing she shook herself, worked the muscles of the vent in and out, 
and then turned around and rolled the egg beneath °her breast. 
NUMBER OF EGGS, THEIR SIZE, WEIGHT, AND VOLUME 
When an egg was laid the first day of nest building, the };text 
day the birds continued to build, and a second egg was laid. 
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Usually 24 hours elapsed between eggs, but sometimes they were 
laid only 12 hours apart. The number of eggs placed in an un-
disturbed nest was almost invariably two. Table 20 summarizes 
the number of nesting attempts for each' number of eggs found 
in a n~st, and the percentages of times that each size appeared 
are given. Usually nests containing one egg had lost one in 
predation. It is believed from limited observations that three 
eggs in a nest usually resulted from the laying activities of two 
female.:;. Nests with more than two eggs have been noted by 
several observers (32, 52, 54 and others). Two nests containing 
four eggs each and three nests containing five eggs each were 
found. It was obvious from the conditions surrounding these 
nests that they were the result of the activities of two pairs of 
birds at a nest. 
An avera~e of 1.9 eggs was found during a nesting attempt 
in 1938 and 1.8 in both 1939 and 1940. Since nests were used 
more than once, the average number of eggs per nest was 2.5 in 
1938, 2.48 in 1939 and 2.45 in 1940. During the 3 years 7,164 
eggs were found in the nests under observation. 
In 1938 and 1939, 1,191 eggs were· measured. The average 
size of an individual egg was 28.1 mm. by 21.3 mm., the maxi-
mum 32 x 22 mm. and the minimum 18 x 15 mm. The two eggs 
within a nest were usually of different sizes. The average large 
egg was 28.64 x 21.37 mm. in 1938 and 29.4 x 21.8 mm. in 1939. 
The average small egg was 27.2 x 21.05 mm. in 1938 and 27.4 x 
21.2 mm. "in 1939. In three-egg- clutches often the third egg 
laid was. intermediate in size. The average sizes of eggs in a 
TABLE 20. EGGS IN NESTS OF MOURNING DOVES. 
Number of nesting attempts 
Town , Country 1 Total 
Number 
1 1938 I , , I I I I 1939 1 1940 I 1938 1 1939 1 1940 1938 1939 I 1940 eggs I I 
I \ \ I 18 \ 27 1 1 I 0 38 57 19 8 56 84 I 27 1 I 38 I 65 , 14 31 . I 30 I 3 I 69 95 17 2 
1
843 
\ 138~ , 269 I 468 I 399 , 123 1311 1780 I 392 3 15 I 1 11~ I 6 \ 3 1 26 13 1 4 4 0 1 0 0 1 1 1 0 1 1 5 0 1 0 1 I 0 I 1 2 I 0 
Total 
1 934 
I 1512 I 303 1 629 I 463 \ 138 
1 1463 
1975 I 441 I I I 
Percent of appearance 
I 
5.71 
I I 
0 
" 
3.7 6.21 3.31 5.81 3.8 I 4.2 I 6.1 1 
" 
4.3 4.2 6.8 6.4 2.1 I 4.7 I 4.8 I 3.8 2 90.4 91.4 89.3 88.7 87.4 89.4 I 89.6 90.1 89.1 
3 1.6 .5 .3 2 
1.2 1 2.1 I 1.7 I .6 .8 4 0 0 0 0 .7 0 
.
05 1 
.2 
5 0 .06 0 .2 .2 0 
•06 1 1 0 I 
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clutch in town in 1938 were 28.56 x 21.34 mm. and 27.0 x 21.0 
mm., and 29.4 x 21.9 mm. and 27.5 x 21.3 mm. in 1939. Eggs of 
birds in the country, showing no great variance from the size 
of those laid in town, were 28.7 x 21.4 mm. and 27.28 x 21.0 mm. 
in 1938, and 29.0 x 21.6 mm. and 27.2 x 21.0 mm. in 1939. 
In those ncsts where it could be determined, usually the small 
egg was laid first. 
Hanna (15) found the average dove egg weight was 6.27 
grams with range of 5.14 grams to 7.15 grams during the incu-
bation period, and that as incubation progressed the eggs be-
came lighter so that by the time of hatching they were around 
11 percent lighter than at laying. These weights were sub-
stantiated by the writer's weighings. 
-Worth (59) by computation found 6.34 cc. as the volume of a 
dove egg. The average volumcs of 14 sizcs of 75 eggs collectcd 
from deserted and destroyed nests are given in table 21 as de-
termined by the liquid displaccment method. The average 
volume of all the eggs was 6.62 cc., with the range from 36 per-
cent greater than average to 25 percent less than average. The 
diffcrence in volumc of large and small eggs is not entirely 
taken up by an increased air spacc. Young hatched from eggs 
as large as 30 mm. long were larger than thosc hatched -from 
eggs 25 or 26 mm. long. Hence, there must have been an actual 
differcnce in volume of food material available in these two 
sizes. So important was the amount of food available in eggs 
that young from small eggs, although fed properly by the par-
ents, remained small even to the age of leaving the nest, where-
as young from large eggs were both larger in size and greater 
in weight. 
LENGTH OF INCUBATION 
The average length of time required for eggs to be incuhated 
was 13.9 days, which for 3 years varied only 0.2 of a day. The 
averages from direct ohservation of nests in the open and of 
captive birds were the same. _ The range of incubation time was 
from 11 to 20 days, considered from the time of the laying of 
the first egg to hatching. Those eggs hatching in 11 days were 
TABLE 21. THE AVERAGE VOLUME OF 14 SIZES OF EGGS. 
Egg size 
31 x 22 mm. 
29.5 x 22 
29 x 22 
28 x 22 
28 x 21 
30 x 21 
29 x 21 
Volume 
9.0 ce. 
8.5 
8.1 
7.94 
7.1 
7.0 
6.95 
Egg size 
27 x 21 mm. 
30 x 20 
27 x 20 
26 x 21 
26 x 20 
25 x 20 
26:x 19 
Volume 
6.4 ce. 
6.1 
5.8 
5.8 
5.75 
5.41 
5.0 
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subjected to slightly higher temperature than that of the in-
cubating bird. Through neglect to remain on the eggs after 
they had been- laid, the parents lengthened the period of incu-
bation. The parent birds tended to become more closely associated 
with the nest as incubation progressed. During the first days, 
they flushed easily and remained away for as long as an hour. 
Toward the end of incubation, they flushed less easily and re-
turned within a period of minutes. 
SUCCESS OF EGGS 
Proportionately more eggs than young were lost. In 1938, 
62 percent of the eggs hatched; in 1939, 53 percent and in 1940, 
49 percent. Therefore the 3-year average hatch was 55 percent. 
More important than the percentage of eggs hatched was the 
relative number of young that left the nest. Whereas 55 percent 
of the eggs hatched, 45 percent of the eggs produced successful 
young. Hence, 45 percent of the total dove production was lost 
before young hatched and only 10 percent after young hatched. 
In 1938, 55 percent of the eggs in town and 47 percent in the 
country, or 54 percent of the total, produced successful young. 
In 1939 the percentage was 46 in town and 37 in the country, or 
44 percent of the total, while in 1940 it was 36 and 43, and 
averaged 38 percent. 
SUCCESS OF YOUNG 
A successful young bird is here interpreted as one that reached 
the age of 14 days and left the nest. In 1938, 87 percent of the 
young wcre successful: in 1939, 85 percent and in 1940, 78 per-
cent. Loss of young during 1938 and 1939 was the result of a 
combination of bad weather and predation. Greater loss in 1940 
resulted from predation than in the previous years. 
The average number of young to a suceessfulnestillg was 1.85 
in 1938, 1.8 in 1939 and 1.8 in 1940. The average number of 
young to a nest was 1.35 in 1938, 1.09 in 1939 and 0.9 in 1940. 
The average number per nesting was 1.02 in 1938, 0.8 in 1939 
and 0.7 in 1940. 
NUMBER OF BROODS 
Table 22 lists the observation areas with the estimated number 
of active pairs, the average number of broods attempted and the 
average number of successful broods. The number of nestings 
attempted by a given pair of birds during the breeding season 
depended on the degree of success tIley had in rearing ·their 
young. As many as 28 eggs were laid by one bird in captivity 
when its nests were destroyed regularly. For the observed 
number of pairs active in all observation areas, the average 
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TABLE 22. NUMBER OF NESTING PAIRS IN OBSERVATION AREAS, BASED 
ON NUMBER OF ACTIVE NESTS. 
.. 
" Place -S ~ 
".~ zs. 
Town .. __ ......... _._ ..... ---1 158 
East evergreen 26 
Elliott farm 23 
J. Wissler farm 7 
Weppler farm _ 19 
Brown farm 8 
G. Wissler farm 15 
Dealy farm 10 
Nichols farm __ .. 4 
Kirchoff farm 6 
McGaffin farm ... 4 
Berry farm 5 
Westphalen farm 3 
Johnson farm __ 1 
Hamlin farm _.... 2 
Cemetery _ .... _ .. _ 5 
State park ___ 1 
Miscellaneous _ 6 
1938 
I II 5.9 3.6 
3.7 2.0 
4.4 2.0 
4.0 1.6 
4.1 1.9 
2.3 1.7 
3.4 2.4 
3.7 2.3 
3.2 1.2 
3.0 1.8 \ 
3.2 2.0 
3.0 2.0 
3.3 1.3 
1.0 1.0 
4.5 1.0 
4.2 1.2 
1.0 1.0 
1.8 .8 
258 
20 
14 
3 
10 
5 
11 
7 
9 
5 
4 
2 
4 
2 
2 
8 
5 
7 
1939 
\ t: II g II .~.~ I 
3.6 1.4 14 
4.3 2.0 
4.2 1.5 
5.8 2.2 
4.0 2.0 14 
5.7 1.0 
3.0 .7 
4.4 2.2 
3.7 1.0 
3.5 1.0 
4.0 2.7 
3.5 2.5 
3.0 1.0 
3.7 1.5 
2.0 1.2 7 
3.3 2.1 
Total or avo _"I 303 I 5.4 I 3.0 I 376 I 5.1 I 2.4 I 93 I 
1940 
4.6 I 1.8 
I 
number of brood attempts was 5.4, 5.1 and 4.6, respectively, in 
1938, 1939 and 1940. 
The average number of successful broods to a pair of birds was 
3 in 1938, 2.4 in 1939 and with less observations 1.8 in 1940. 
As the nesting season was 6 months long and only 30 days 
were required for a successful nesting attempt, it was theoretical-
ly possible for a given pair to bring off six sets of young. 
Neither six nor five successful broods were observed outdoors. 
A captive bird under outdoor conditions, but relieved of some of 
the hazards of nesting, raised five broods. The appearance of 
four broods was frequent at intervals as shown in table 23. 
These intervals were determined by counting the number of 
days from the appearance of young leaving the earliest nest ob-
served which reared four broods to the appearance of young 
leaving the latest nest which reared four broods. 
There are no conspicuous peaks of production of young to in-
dicate brood periods. 
An average of 21.9 percent of the young left the nest after 
Sept. 1 for the 3 years, and 2.3 percent of the young left after 
Oct. 1. 
NUMBER OF NESTS AND NESTINGS IN RELATION TO MONTHS 
Nest building began in March or April and increased with 
great rapidity. During Maya great many nests destroyed by 
strong winds were rebuilt so that by the end of the month the 
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TABLE 23. FOUR BROOD PERIODS IN SOUTHWESTERN IOWA BASED ON 
NESTS FROM WHICH FOUR BROODS WERE· REARED. 
.1938 Days 1939 Days 
1st May 30 - June 20 .. __ ._._ 21 
2nd July 5 - July 25 __ ._ 20 
3rd Aug. 5 - Aug 25_____ 20 
4th Sept. 8 - Oct. 1-_.__ 23 
June 3 - July 4 ______ ·. __ 1 30 
July 4 - Aug. 3 __ .. ____ ._.__ 30 
Aug. 12 - Sept. 2. __ .. ______ ._, 21 
Sept. 13 - Oct. 3._. __ . ___ .. _ ... _ 21 
1940 Average I 
1st June 4 - June 22 .. _ ... _ ... _._._. 18 June 2 .. June 25 _____ . ___ . ___ ... 23 
2nd July 11 - July 22 __ ._. __ ._... 11 July 7 - July 27 .. __ . __ . ___ .. _ .. _ 20 
3rd Aug. 10 - Aug. 24 ____ ._ 14 Aug. 8 - Aug. 26 .... ________ 18 
4th Sept. 14 - Sept. 30 ...... _._. 16 Sept. 11 - Oct. 1..._ .. ___ ._._._ .. _ 20 
highest total number of nests was reached. Nest activity was 
highest in June, but because many nests built in May were used 
again in June, the number of new nests built in June was lower 
than in May. Nest building and nesting steadily decreased 
from June to the end of the season. 
NESTINGS AND RENE STINGS 
The successes of nests used more than once are summarized in 
table 24. No more than five nesting attempts were observed in 
anyone nest. Of the nearly 3,000 nests observed in 3 years, 74.3 
percent were used one time, 18.8 percent two times, 5.3 percent 
three times, 1.3 percent four times and 0.3 percent five times. 
Young were raised in 46 percent of the nests used one time, 
39 percent of those used two times reared successful young two 
times, 38 percent of those used three times were successful three 
times and 33 percent of those used four times were successful 
four times. None of the nests used five times had five successes. 
For the 3 years an average of 48 percent of the nestings was 
successful, with 55.3 percent the highest for 1 year, 1938, and 
37 percent the lowest for 1 year, 1940. 
During April the 3-year average percentage of renestings was 
three; May, 8; June, 25; July, 36; August, 38; and September, 
37. The average number of days between renestings was 16. 
Of all renestings, 65 percent were attempted in less than 16 
days, and 36 percent were attempted in less than 5 days. 
By means of a drop trap a male dove was captured, banded 
with a colored band and its tail dyed red with Mercurochrome. 
The bird was very conspicuous in flight and the Mercurochrome 
remained on the feathers until they were shed. This bird had a 
nest in an elm tree about 40 yards from its feeding grounds. 
Two young were reared and left the nest on July 25, 1940. The 
male led the young to his regular feeding ground. In 6 days, he 
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TABLE 24. SUCCESS OF NESTS USED MORE THAN ONCE 
Times Number Number of nests 
used successful nestings 1938 1939 1940 
2 0 37 76 21 
2 1 88 114 27 
2 2 83 84 15 
3 0 5 8 1 
3 1 14 21 4 
3 2 23 23 6 
3 3 16 18 5 
4 0 I 0 1 0 
4 1 I 2 1 2 4 2 1 8 2 
4 3 I 5 1 0 4 4 4 3 2 
/) 0 I 0 0 0 5 1 0 0 0 
/) 2 I 0 0 0 
5 3 I 0 2 0 /) 4 2 0 0 
/) /) I 0 0 0 I 
and his mate renested in the same nest and raised a second brood 
of young, which left the nest on Aug. 29. The nest was not used 
a third time. This was the only marked breeding adult observed 
outdoors in the 3 years. 
DAILY NEST ACTIVITY 
In 1938 the number of active nests found each day increased 
to a peak on June 5. Then it dropped from losses by storms dur-
ing June and increased again to the highest peak of the year on 
July 15. The latter part of July and early August, with hot 
dry weather, was a period of lessening nest-building activity. 
This slump was followed by an increase in activity into early 
September, after which active nests gradually decreased until 
none was found after Oct. 12. 
In 1939 the daily number of active nests increased to the high-
est pcak of the year on June 5. This was succeeded by decreases 
brought about by storms, which were followed by increases ex-
tending into early JUly when a severe storm destroyed one-third 
of the nests. The birds rapidly built new nests until they reached 
a peak of activity equivalent to that of early July, after which 
nest-building activity decreased steadily until Aug. 15. Only a 
slight peak during the third week of August could be interpreted 
as corresponding to that of the first week of September, 1938. 
During 1940 the number of daily active nests increased to a 
peak on June 15. From then on, the number gradually decreased 
to the July-August slump. During the middle and last of August 
came the autumnal peak of activity, followed by the usual closing 
of the season. 
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Outside of town in 1938 the highest peak of daily active nests 
occurred on May 30, while in 1939 a level of high activity was 
reached early in June and maintained until the storm early in 
July. 
The average numbers of daily active nests for each month in 
the 220 acres under observation in 1938 and 1939 are given in 
table 25. The daily numbers of nests seen to contain young 
followed the trend of the total number of active nests about 14 
days, th~ incubation period. 
TABLE 25. AVERAGE NUMBER OF DAILY ACTIVE NESTS EACH MONTH ON 
220 ACRES IN 1938 AND 1939. 
March -----.------.-.. -.--.-.-----.----.-.-1 April ___ . _______ ... _________ . ___ . _______ ._ 
May _. _________ ._ .. __ . ___ .. __ . __ . _____ ._ 
June __________ . _____________ . __ . __ . ___ . 
JUly _. __ . _______________ . ___ . 
August _____ . __ . ___ ... ___ . ____ .. __ . __ _ 
September __ ._. ________ . ___ . __ . ____ . ___ . 
October _______________ . ______ _ 
THE YOUNG 
WEIGHT 
1938 
15 
15 
125 
224 
219 
183 
145 
21 
1939 
2 
31 
193 
297 
250 
218 
90 
4 
The average daily weights of 20 young reared by captive 
parents appear in table 26. 
During the first two days after young left the nest, the parents 
TABLE 26. DAILY WEIGHT OF NORMAL CAPTIVE YOUNG IN GRAMS. 
Days of 
age 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
-
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
I 
Weight I 
5.0 
9.2 
14.4 
20.9 
27.4 
35.0 
42.0 
49.1 
55.0 
60.0 
63.4 
67.0 
70.0 
72.2 
75.5 
74.8 
80.5 
84.1 
85.6 
87.1 
89.7 
90.7 
92.4 
92.3 
94.4 
Days of 
age 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
Weight 
97.1 
1 
98.5 
100.0 
101.6 
103.3 
103.1 
105.4 
105.1 
108.0 
111.0 
f 111.0 
112.0 
116.4 
116.8 
117.7 
116.3 
117.4 
115.8 
114.9 
116.1 
115.0 
115.2 
111.0 I 110.7 
110.3 I 
I 
Days of 
age 
51 
62 
63 
54 
55 
56 
67 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 I 
I 
Weight 
107.4 
109.7 
110.9 
108.5 
112.4 
113.5 
115.0 
114.7 
113.5 
114.0 
115.1 
110.7 
114.8 
115.1 
114.0 
115.0 
115.3 
116.0 
116.0 
116.2 
115.0 
116.3 . 
115.6 
116.0 
119.3 
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weaned them. Hence at the age of 16 days young sometimes lost 
weight, but once having learned to eat, their weights began to 
rise, until they reached 100 grams between 25 and 30 days of age. 
From this point on, until they were 50 days old, the weight 
gradually increased, with normal fluctuations brought about by 
variations in diet and activity. After the juvenile birds were 
3 months old, their weight and that of adults varied with in-
dividual birds and ranged from 108 to 170 grams. 
FEATHER DEVELOPMENT 
'When the young dove hatched, the skin of the body was pink 
and that of the head gray. Down of a light cream color sparsely 
covered the body. Feathers did not grow on the face until late 
in the development of the young. 
Second day: Pin feathers began to appear on the hind margin 
of the outer portion of the wings. 
Third day: Wing primaries continued to grow. 
Fourth day: Tail pin feathers began to show above the skin 
and wing primaries lengthened considerably. 
Fifth day: The skin of the body became grayer. Pin feathers 
appeared along the eenter of the back, on the back of the head 
and on the thighs of the legs. 
Sixth day: Further growth of pin feathers took place with 
development of those of the breast, thigh, back of head and back. 
Seventh day: Entire body was covered with pin feathers 
except on the belly, on sides under wings and insides of legs. 
Resembled pin cushion. 
Eighth day: Pin feathers began to open at the tips, with seales 
shedding. At first, the parents helped in the process of cleaning 
scales from the feathers and body, spending several hours a day 
preening the young. 
Ninth day: The young birds began to exereise on the nest 
by stretching their wings and legs and to preen themselves. The 
bottom of the nest gradually became packed with scales shed 
from pin feathers. 
Tenth day: Opening of body feathers increased. 
Eleventh day: The young bird was well covered except for 
its belly and underneath the wings where pin feathers have grown 
and were just beginning to open. 
Twelfth to fourteenth days: The development of the feathers 
is rather that of a refinement, with the completion of feather 
coverage under the wings and belly and with the development of 
the fine feather bloom. 'Ving feathers were large enough to 
sustain the body weight and tail feathers long enough to give 
guidanee in flight. By exereising on the nest the young have 
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strengthened their wings so that they are able to fly a distance 
when they leave. . 
After the young left the nest, their face feathers and those 
around the mouth grew until the birds were 20 days old. Growth 
of flight and tail feathers continued until the young were over a 
month old. This juvenile color pattern was darker, with more 
black and brown than on the adult, and without the iridescent 
colors of the neck. Juvenile feathers were recognized by their 
gray borders (38) and at 3-5 months of age adult plumage with-
out such gray borders replaced the juvenile plumage. 
INCREASE IN BODY SIZE 
The increase in body size was not as conspicuous as the develop-
ment of the feathers. The distance between the shoulders or 
between the wings of newly-hatched young averaged 0.7 centi-
meters, and the length of the body from the shoulders to the 
rump was 2.5 centimeters. The slow growth of the body was 
shown by the breadth between the wings, increasing only to 2 
centimeters by the time the young were 17 days old and remain-
ing at 2 centimeters until after the young were a month old. 
In the adult the breadth between the wings was from 2.5 to 3 
centimeters. The length of the body from the wings to the 
rump increased to 7 centimeters by the time the young were 30 
days old. The body of an adult was rarely much more than 7 to 
8 centimeters long. 
WING AND TAIL DEVELOPMENT 
The growth of the wings closely paralleled that of the increase 
in weight. From the time of hatching, the wing increased in 
length 1 centimeter a day until the 16th day when the wing was 
16 centimeters long. After the 16th day, the rate of growth de-
creased rapidly until by the 26th day the wing was 19 centi-
meters long. After the bird was a month old growth of the wing 
varied with individuals, and in large adults the wing was 21 
centimeters long. 
The tail began growth later in life than the wings and did not 
accelerate its rate of development as rapidly as the wings. By 
the time a young bird was 14 days old and ready to leave the 
nest, its tail was 6 centimeters long, hardly half that of an adult. 
On: a month-old bird the tail reached a length of 11 centimeters. 
From then to adulthood, growth continued or stopped, for a 
large male may have a 15-centimeter tail, while a small bird 
may have a tail of only 10 or 11 centimeters in length. 
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CHANGES IN BODY TEMPERATURE 
No attempt was made to record or determine body tempera-
ture, because Gardner (13) recorded information concerning 
this. He noted the temperature of young doves as follows for 
age: 2 days, 103.2°F; 4 days, 102.1°F; 5 days, 103.2°F; 7 days, 
104.9°F; 8 days, 105.1°F; 9 days, 105.9°F; 10 days, 106.8°F; 
13 days, 107.8°F. Gardner explained the low temperature of 
the youngest birds as the result of lack of feathers and of an 
undeveloped thermogenic mechanism; the rectal temperatures of 
a 9-day old bird recorded at 5-minute intervals in an air tem-
perature of 97°F. decreased as follows: 106.0°, 104.7°, 103.5°, 
103.2°, 102.7°, 101.2°. The early morning temperature was low 
and the evening temperature intermediate even though young 
were brooded. However, the mean temperature increased with 
age and development. 
RESPIRATION RATE 
A nestling 1 or 2 days old, depcnding on factors such as its 
temperature and excitation, had a respiration rate of about 100 
to 120 times a minute. By the time a fledgling reached. the age of 
8 days, its respiration rate, had dropped to about 77 times per 
minute .. Young nearly ready to leave the nest, when undisturbed, 
had a respiration rate between 35 and 45. Under conditions of 
ordinary activity (walking, feeding or preening) the respiration 
rate of 60- to 70-day-old birds was between 50 and 60. The rate 
of respiration for adults varied with the bird. A captive calm-
natured adult while brooding had a respiration rate of 39 and 
under ordinary conditions of light exercise, 45. Respiration rates 
of other adults under conditions of light exercise were 55 to 60. 
After exercise such as rapid flying, the respiration rate of an 
adult increased- to 180. When a bird panted because of high 
temperatures, respiration involved a rapid vibration of the 
throat muscles. 
PHYSIOLOGICAL AILMENTS 
Occasionally among both wild and captive birds, young were 
hatched that were physiologically unbalanced so that they did 
not make proper gains. This physiological upset seemed to be 
in the digestion and assimilation of food. Food apparently passed 
through the body at a proper rate and was thoroughly ground by 
the gizzard, but only small amounts left the crop, and the -nu-
trients from it were not assimilated in building the body. These 
abnormal young usually died before reaching the age of 10 
days. In the competition at a nest the runts were usually less 
aggressive than their mates during parental feedings. Observed 
runts in the wild lived a maximum of 10 days. Several runts 
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removed from nests of wild birds were placed under captive 
birds. Even when a runt received all the food available from 
healthy parents, it lived only a few days beyond 10. 
One young bird that was fed improperly by a captive adult de-
veloped rickets, which was checked by an artificial diet high in 
calcium. The bones of its toes and left wing were permanently 
bent so that it could not fly, and it was still alive at 4 years of 
age. 
One young bird was found with the aqueous chamber of the 
right eye filled with blood. The bird had probably hatched in 
this condition, as no evidence of injury could be found. 
THREE YOUNG TO A NEST 
No nestings of three eggs were found after the last week of 
August. The greatest number was found during 1938 when 27 
nests eontained 3 eggs. In 3, or 11 percent, 1 egg hatched; in 
4, or 15 percent, 2 eggs hatched; in 15, or 55 percent, 3 eggs 
hatched; and in 5, or 18 percent, none of the eggs hatched. 
Of those nests in which eggs hatched, 3, or 10 percent, had 1 
young bird leave successfully; in 8, or 30 percent, 2 young left; 
in ,8, or 30 percent, 3 young left; and in 8, or 30 percent, none 
of the young lived. In the nestings of 3 eggs 70 percent of the 
eggs hatched, but only 53 percent of the young were raised. 
·When the three eggs in a nest were laid by the same female, 
the third egg was usually laid on the third day following nest 
building. The young from the third egg hatched 2 days late, 
and had to compete with two older birds for food. A third egg 
in a nest and laid by a female other than the nest mother, after 
5 days of the original laying did not hatch. Presumably even 
though the egg was laid late the two young and the parent on the 
nest would keep it warm. Howeyer, in the observed cases this 
did not happen. Apparently the nest temperature was lower 
after the two young hatched than before. In addition, the young 
tended to push the third egg aside. 'l'he third young hatched 
more than 2 days after its nestmates usually starved to death 
within a few days. Rarely did such a young bird live more than 
5 days. The amount of food available from two parents was 
sufficient to feed three young, hut with the food evenly dis-
tributed to the young, their daily weight was lower and their 
development slower than in a brood of two or one. 
DECIMATING FACTORS 
WEATHER 
The weather records given in table 27 are based all hourly re-
cordings during the day from nlarch 15 to Oct. 1 for 1938, 1939, 
and 1940. No records of night weather were kept other than 
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TABLE 27. WEATHER AT LEWIS, IOWA, DURING PERIOD OF OBSERVATION 
1938 RECORDS FROM MARCH 26 TO OCT. 1; 1939 FROM MARCH 19 
TO SEPT. 20; 1940 FROM MARCH 18 TO OCT. 1. 
1938 1939 1940 Average I Percent 
Weather 
Clear ............ _ .............. _-_ .. 699 hrs. 644 hrs • I 595 hrs. 646 hrs. ( 29 Partly c:ouuy ......... 1,170 1,068 
I 
1,060 1,100 49 
Cloudy ......... -._ ... _ ...... _ ... 473 421 567 487- I 21 
Rain 98 100 127 108 I 4 I 
Wind 
Calm ~~i~·d-······-·-·--····· 611 hrs. 556 h!'". I 704 hrs. 624 hrs. 27 Light 740 922 798 820 35 
Medium wind -_ ... 378 354 
\ 
3i2 368 16 
Strong wind "-"._--, 729 385 355 489 21 
I 
Temperature 
-5-0°C. _ ... _-.. 46 hrs. 38 hrs. I 30 hrs. 38 hrs. 1 
+1-5 .... __ ._. 38 69 36 48 2 
6-10 ...... -..... 146 102 177 142 6 
11-15 .. -_ ... - 268 141 249 220 9 
16-20 .... _-- .476 301 479 420 14 
21-25 
.--
572 528 633 578 25 
26-30 .... _ ... _. 563 666 453 559 24 
31-40 ....... -._. 380 362 168 303 13 
I 
night storms. Except during stormy periods, weather at night 
was usually calm. Calm weather prevailed only 27 percent of 
the time during the three nesting seasons under observation. 
Light winds blew 35 percent of the time, medium winds pre-
vailed 16 percent of the time, and strong winds blew 21 percent 
of the time. -
Strong winds usually blew from the southwest or northwest. 
Mild or light winds blew from the southwest, south and south-
east, west and east. Most severe storms arrived from the north-
west in the fall and spring, while most of them during mid-
summer came from the southwest. Northeast and southeast 
rains usually were gentle and not accompanied with much wind. 
Only 29 percent of day recordings indicated clear weather. 
Partly cloudy skies made up 49 percent and cloudy skies 21 
percent of the weather. Although rain did not always accompany 
cloudy weather, it did fall during 4 percent of daylight hours. 
May, June and September were usually the wettest months. 
However, severest storms usually occurred in June and July. 
During the nes6ng season of 1940 a rain gauge recorded an ex-
ceptional £all of 60 em., for the average summer rainfall for 
Lewis is probably between 40 and 50 em. 
Severe storms occurred more frequently at night than during 
the day. During 1938 there were 18 storms severe enough to 
destroy dove nests. In 1939, 25 such storms struck the area, 
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while 1940 was very mild with only 11 destructive storms. Rain 
during 1940 fell frequently without strong accompanying wind. 
A list of the storms destructive to nests for the 3 years is 
given in table 28. During this period nesting doves were sub-
jected to a hail storm with hailstones weighing as much as 0.25 
lb., to a cloudburst with 3 inches of rainfall in 2 hours, to a 
storm of nearly tornado proportions and to another storm which 
was the tail end of a tornado centered 50 miles away. 
EFFECT OF STORMS ON NEST LOSSES 
Nearly every storm destroyed at least a few poorly placed 
nests, for squalls and even more lasting storms were usually pre-
ceded by a gust of wind. During the severe hailstorm and wind of 
June 7, 1939, a number of adults and young were killed on the 
TABLE 28. LIST OF STORMS DESTRUCTIVE TO NESTS AT LEWIS. IOWA. 
April 6._. __ ._ ... __ ... Heavy snow. wind 
April 15_ ... ____ Rain. wind 
April 21.._._._ .... __ .. Rain. wind 
May 3 __ . __ ...... __ .. Rain. wind 
May 17_._. __ ............... Rain. wind 
May 19 __ . __ .Rain. wind 
May 3L ____ .Rain 
June 6 ___ .... _ .. _ ... _Severe rain. wind 
June lL __ ... _Rain. wind 
March 29 .. _ ... _ ...... _ .. Snow. wind 
April 5_ .. _ .... __ ..... Rain. wind 
April 16 ___ .. _.Rain. wind 
April 17 __ ... __ ._.Heavy snow. wind 
May 7. __ ... _Rain·. wind 
May lO_. ______ Dust storm. wind 
May 25 _____ Rain. wind 
June 7_ ... _. ____ Severe hail. wind. rain 
June 9 ____ Rain. wind 
June 10. ____ Rain. wind 
June 12 __ . ___ .Rain. wind 
June 18_ ... ___ ._Very heavy wind; rain 
March 22 ____ .Snow. wind 
March 28 __ Hail. wind 
April 17 ____ . Rain. wind 
May 1 Snow. wind 
June 4 ____ ._Rain. wind 
June 23 ___ Heavy rain. wind 
1938 
July l.... ___ ._.Rain. wind 
July 14._ .. _ .. __ Heavy wind several days 
July 30 __ .. _. ___ Rain. wind 
Aug. 5. ____ Rain. wind 
Aug. 14 ____ ..... Rain. wind 
Aug. 16 ... _. ____ Rain. wind 
Aug. 20 ...... _ .... _._._Rain. wind 
Aug. 30_ .. _______ Rain. wind 
Sept. 13-17_. __ Cold rain. wind 
1939 
June 22 _____ Very heavy wind. rain 
July 3 ____ .~. ____ Rain 
July 4 _____ Near tornado 
July 16 ___ Rain. wind 
July 24 _____ Severe electrical storm 
Aug. L ___ Rain. wind 
Aug. 5 ____ Rain. wind 
Aug. 7 ___ Rain. wind 
Aug. 10 ___ Cloudburst 
Aug. 15 ___ .Rain 
Aug. 19 __ , __ Rain. wind 
Au". 2L._. __ Rain. wind 
Sept. 5-15 __ Hot destructive winds 
1940 
June 28 ___ Heavy rain. wind 
July 9 ____ Tail end of tornado 
July ll __ ............. Rain. wind 
Aug. 8 __ ._._Heavy wind 
Aug. 26 ___ Heavy rain. wind 
nest by direct blows from hail. Although this storm lasted 
more than an hour, only about 7 percent of the active nests were 
destroyed. On Aug. 10, 1939, a cloudburst accompanied by very 
little wind destroyed nearly 10 percent of the nests. The heaviest 
storm in 3 years was that of July 4, 1939, during which wind 
blowing violently all night snapped off trees and limbs, and an 
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inch or more of rain fell. The result was the destruction of 33 
percent of the active nests. 
REACTION OF ADULTS TO STORMS 
Brooding or incubating birds reacted differently to different 
types of weather conditions. During heavy, wet snows of April 
the birds remained constantly on the nest until the snow ceased 
and often even longer. Doves were observed in old robin nests 
with snow piled around the ridge of the nest higher than the 
doves and completely covering them to the very tip of their 
tails. The parents seemed to suffer no ill effects from such an 
exposure, and eggs often hatched following a snowstorm. 
Reaction to wind was quite different. During strong winds the 
brooding parents protected the nests by facing the wind. The 
streamlined bodies of the birds tended to hold the nests down. 
Both parents were often seen sitting on the nest facing the cold, 
strong winds. One bird was apparently on the eggs or young, 
and the other on the edge of the nest. Whether they did this in 
order to hold the nest down or for companionship in adverse 
weather was not understood. However, result was protection of 
the nest and eggs or young. 
None of several nests or birds on nests observed during the 
severe hailstorm of July 7, 1939 was struck by heavy hailstones, 
and smaller stones bounced off the birds. The doves faced the 
storm, settled low in the nests, pulled their heads down and 
spread themselves to protect young and eggs. After the storm, 
one nest was found on which a heavy hailstone had made a 
direct hit, killing the parent and both young. Another nest was 
struck a glancing blow, killing one young bird which had been 
sitting beside the parent. 
NEST LOSSES 
The determinable causes of nest losses are given in table 29. 
Although nests were examined every other day in 1938 and 1939, 
and every day in 1940, and many nests were watched for several 
hours at a time. in nearlv 50 percent of the cases the cause of loss 
wag not determinable. ,Vind and weathpr destroyed 22 percent 
of all nesting' attempts in the 3 years of observation. 
Probably the most destructive single agent other than weather 
and wind was the blue jay. This conC'lusion was not well sub-
stantiated by the data at hand. for, with observational data only 
2.4 nerceRt. of the nest destruction could be attributed directly 
to them. Not until 1939 did the writer'learn to recogni7p. blue 
jay nrcdation signs. In several cases a blue jay attacked shortly 
after the young doves were banded by the observer. 'When the 
parent or parents, frightened from the nest by the observer, 
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were close enough to see the attack, they immediately gave battle. 
Several times a marauding jay was seen to decapitate young 
before the culprit was driven away by the parents. Also, decapi-
tated young were found in nests at the observer's return. When 
a blue jay had time before a parent returned, the fledgling was 
killed and carried away, as observed several times. The jay 
punctured large holes in the sides of eggs through which it 
extracted the contents. 'Vhen this was done at the nest and the 
eggshells dropped over the edge the predator was recognizable. 
Also egg shells damaged in this way were often found lying on 
the ground at distances from nests, and no doubt some were not 
found. 
The third most important destroyer of dove eggs was the fox 
squirrel. Four percent of unsuccessful dove nestings were lloted 
to have been destroyed by squirrels, as the egg shells usually 
were found on the ground beneath nests plundered by squirrels 
and seldom at a distance. 
Estimates of 90 to 100 squirrels and 25 pairs of blue jays in 
the 160 acres of town were based on daily counts. Squirrel 
territories centered around large hollow trees. Blue jays were 
scattered well over town, and during the breeding season each 
pair of blue jays tended to remain within its territory. After 
the young left the nests, the jays flew over town in marauding 
family bands. Damage to dove nests increased after these blue 
jay bands became active. In one blue jay territory of 25 dove 
nests only four. were successful, although the jays probably were 
not to blame for all of those losses. 
During 1940 a large elm bore nests of six doves, two robins, 
TABLE 29. CAUSES OF MOURNING DOVE NESTING LOSSES. 
1938 1939 1940 I Total Percent 
Causes 
Townl Coun· Town!Coun- ! I for 3 of try try Town Ct';:- years total 
Unknown -.-.--.-.----.-.--.-J 215 Iw 1 1 1 165 
1 400 
53 40 1 1,017 54.4 
Wind and weather .. ___ ._ ... _ .... / 72 39 236 1 70 1 39 1 13 I 469 25.1 Fox squirrel ___ ._. __ ..... _. __ 4 1 1 38 1 
- I 39 1 "6 R2 4;4 Sterile or deserted eggs . __ 28 15 21 8 3 1 1 RO 4.2 
Punctured by twigs or birds 21 8 17 10 I 2 1 - .. 1 58 3.0 Blue jay _. __ .. ___ .. ____ .. ____ .. __ 1 
Cat ____ . __________ .. _._ 
Eggs knocked out by 1 
20 6 1 16 1 3 I 45 2.4 17 8 7 1 5 1 37 1.9 
1 1 1 
Y::,:n~lI-f_;,_;;;_;~_;;L:~:.~.~j 
Young died on nest __ .. _ ... _ ... 1 
Bronzed grackle __ '_'_" ___ ,1 
Observer caused loss ___ _ 
Children _. ________ . __ ... __ ....... _1 
6 1 11 1 I 5 I 1 1 25 1.3 
6 4 7 1 I I 17 .9 
6 5 1 1 2 1 I 14 .7 
6 2 I 1 1 2 1 11 .5 2 1 1 I 3 .16 
2 1 I 1 I 3 .16 Workmen _. __________ . __ . __ 1 
English sparrow _._._ ... ___ .... _1 1 
2 I I 1 I 3 .16 1 1 2 I 1 3 .16 Cows ____ ._ .... ____ .. _ .... __ ... _ .... _ ...... 1 
Starling _ .. __ ._ .. _ .... __ ...... _. __ ._._.1 
1 
1 1 1 1 1 1 .05 1<-:: I 1 I 1 1 .05 I I 1 
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one English sparrow and a kingbird, of which none was suc-
cessful. Squirrels, and possibly it was only one squirrcl, systcmat-
ically worked the tree at least once a week. Each limb was ex-
plored so that no nests were overlooked. 
Blue jays in 1940 were three times as abundant as in 1938, and 
squirrels were at least twice as numerous. Coincidental with this 
increase was a decrease in dove nesting success, although not all 
the decrease was attributable to increased predation. . 
Cats destroyed 1.8 percent of the nests in 3 years. High nests 
were not subject to cat predation as much as low ones in which 
renestings were destroyed also. Cats seemed to be the only 
nocturnal predators in town that took doves. No data coneern-
ing nocturnal losses in the country were obtained. Predation by 
a cat was usually evident from numerous feathers scattered 
under the nest site. It was probably rare for adult doves to 
be caught and killed by cats, but they often lost feathers in the 
forays. Young on the nest were eaten after -the parent was 
frightened away. Eggs were usually thrown out or crushed 
when the cat lunged at an incubating bird. Estimates of from 
3 to 10 percent loss of young doves before they left the nesting 
area were based on daily counts of feather scatterings. By count 
the number of cats in town increased from 90 in 1938 to 120 in 
1940. 
Eggs werc punctured occasionally by house wrens. At one 
nest just below a wren house the male wren spent nearly an 
hour pecking holes in the single egg while the dove was away, 
and ate part of its contents. English sparrows damaged the 
eggs in about 0.1 percent of the nests. Where numerous, the 
sparrows usurped the available nest sites and scolded nesting 
doves until they left. Loss of this type was much higher in the 
country than in town during the period of observation. Prob-
ably other small birds punctured eggs, but none was detected 
in the act .. 
Bronzed grackles usually paid no attention to nesting doves. 
but when their young reached flying age t]'e grackles punctured 
dove eggs and threw young out of nests. It Wr'~ not unn~ual to 
find 2 or 3 doves rearing young successfully in red pine trees 
bearing 5 to 10 active grackle nests. 
As most of the Lewis children were interested in tIle investiga-
tion, they reprimanded those of their groun who harmed the 
doves' nests. An occasional nest was lost when trees were cut 
down and when linemen cut out interfering limbs. 
Eight percent of the nests started were left unfinished. 
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LOSSES OF YOUNG AFTER LEAVING NEST 
Some juveniles were struck by automobiles, and others flew 
into objects such as wires, windows or buildings, and were in-
jured or killed. Disease among them was not noted. 
LOSSES AT ROADSIDES 
Motorists know that they rarely strike doves feeding 
along roadsides, although the birds wait until the last instant 
to fly. Komarek and Wright (23) counted only 3 dead doves 
along 1,"180 miles of highway. In 2,944 miles of driving, be-
tween May, 1936, and April, ~937, throughout the rural areas of 
Iowa, Scott (49) observed 27 dead doves on the highway with a 
monthly record of this mortality: 4 in May, 17 in June, 2 in 
July and 4 in August. In southwestern Iowa the readily avail-
able gravel was nearly limited to that distributed over roads. 
Each morning and evening both adult and immature doves went 
to roadsides for gravel. In 3 years, along 5 miles of macadam 
or black top highway, 15 dead and 7 injured doves were col-
'leeted. The injuries included broken wing tips which probably 
would have healed in the wild and a severed wing. In captivity 
this one-winged bird recovered. Probably all doves receiving 
hard body blows by cars were killed outright. Heaviest car 
damage occurred where hard roads passed close to farmyards 
supporting large dove populations. 
PREDATION ON ADULTS AND IMMATURE DOVES 
Although the red-tailed hawk (Buteo borealis), marsh hawk 
(Cit'cus hudsonicus) , rough-legged hawk (Buteo lagoptls S. 
johannis), screech owl (Otus asio), short-eared owl (Asio tZam-
meus) , barred owl (Strix varia), and great horned owl (Bubo 
virginian us) were noted in southwestern Iowa, no direct evi-
dence of their predation upon doves was obtained. Both the 
red-tailed and marsh hawks are abundant. Marsh hawks have 
been observed hunting for hours just above the tops of hemp in 
which doves were feeding and the doves were not disturbed. 
One marsh hawk glided within 10 feet of an immature dove 
resting on the roof of an automobile without attempting to 
capture it. 
Errington, et al (10) found remains of mourning doves in 17 of 
several thousand great horned owl pellets; Pindar (42) found 
squabs killed by screech owls; Breckenridge (6) recorded seeing 
marsh hawks take an occasional dove; Errington (9) found that 
Cooper's hawks (Accipiter cooperi) and duck hawks (Falco 
peregrinus) took them; Gardner (12) found that great horned 
owls touk doves to their nestlings; Nicholson and Pierce (35) 
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found a dove in the crop of a duck hawk; and Leopold (25) 
saw doves killed by sharp-shinned hawks (Accipiter velox). 
Breeding doves were probably very rarely taken by foxes 
(VuZpes regaZis), except on ground nests. Juveniles roosting on 
the ground and wintering adults would also be susceptible to 
limited fox predation. Wintering adults roosting in the lee of 
banks might be caught, for three kills, possibly by red foxes, 
were noted along three-fourths of a mile of a creek one day. 
Dogs killed very few young doves and rarely ate one. 
MONTHLY LOSSES 
The 3-year average monthly loss of nests was as follows: 
April, 2.5 percent; May, 26 percent; June, 29 percent; July, 22 
percent; August, 13 percent; Scptember, 6 percent and October, 
0.3 percent. The number of nesting attempts lost each month 
depended on the number of attempts, and on the number of 
storms and the severity of them. The highest percentage of loss 
occurred during June, the month of greatest nesting activity 
and most frequent storms. 
FOOD HABITS 
THE DIET 
The diet of the mourning dove was madc up almost entirely 
of small seeds, and except for a few items such as fragments of 
millipeds, small scarabeid beetles and small snails, animal matter 
did not appear in the diet. Things that appear to be seeds are 
occasionally picked up. 
The seeds chosen by doves apparently vary with the habitat 
in which they live. Pearson (39) reported mainly from adult 
crops-peanuts, wheat, oats, corn, barley and buekwheat-with 
wheat the favorite food and corn next, and important seeds of 
the weeds vervain (Verbena sp.), barnyard grass, smartweed 
(Polygonmn hydropiper) , ragweed (Ambrosia sp.) and bind-
weed (Convolv1llus sp.). From South Carolina Bowen (5) 
from adult dove crops listed yellow wood sorrel (Oxalis, sp.), 
barnyard grass (Echinochloa cmsgalli) , foxtail (Setaria sp.), 
hoary vervain (Verbena stricta) , slender joint grass (CaZama-
grostis sp.), orange hawkweed (Him·aciunt aurantiaC1£1n), Caro-
lina cranesbill (Geranium camlinianmn) and panieum (Panicm1t 
sp.), with numbers of seeds in each crop, the highest 9,000. In 
Alabama, Baum (2) reported that doves damaged cucumber 
seedlings by eating newly sprouted seeds. Henshaw (16) reports 
that 32 percent of adult food was made up of wheat, oats, rye, 
barley, corn and buckwheat, with 65 pcrcent of the food weed 
seeds. Knappen (22) from stomachs of adults taken mainly in 
the southeastern states recorded the following with percentages: 
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TABLE 30. THE SPECIES OF PLANTS REPRESENTED IN 157 CROPS OF 
YOUNG MOURNING DOVES. 
Scientific name 
Cannabis sativ& _____ ._ .. _. ___ .. _ .. __ 
Triticum aestivum._._. ____ ._ 
Zea ~ys:-:--;----.-------... SetarIa vlrldls __ . __ . ______ . 
Setaria lutescens .. ____ ._. __ 
Euphorbia Preslii. _______ .... 
Andropogon sorghum. __ ._. ___ . 
Amaranthus blitoides __ . ___ ..... 
Euphorbia maculatR._._ .. __ . __ ._._ 
Euphorbia heterophylJa ... _._ .. _ 
Ambrosia artemisiifolia.. __ . __ _ 
Holcus sorghum sudanensis.._._. Oxalis stricta.. __________ ._ .... . 
Labiatae..._ .. ________ ... _._ ... _ ......... _ .. 
Chenopodium album.-____ ._ .... __ 
Euphorbia 8p. ___ . __ ..... _ ...... _ ... _. 
Ranunculaceae_ ...... _ .... _ .... ___ ..... _ ... _. __ 
Eehinochloa crusgalli .. _____ .... 
Helianthu. annum' __ ..... __ .. ____ _ 
Eup~orbia c;yparissias-. __ ..... _ 
Parucum mlhaceum ............... __ ._ ... _ .. 
Amaranthu. retroflexus __ ... _ ... _ ... 
Avena sativR-.. _____ .. ___ ._ ....... __ . 
Galium sp._ ...... __ .. _ .. _ ...... _ .. __ .... 
Brassica napUs-"H._H __ ._ ... __ ' __ ' 
Acalypha virginic&_. ___ ... _ .. __ 
Chenopodium hybridum..._ .. _._ AI.ine media._ .. __________ _ 
Abutilon theophrastL_._ .. ___ _ 
Malva rotundifoliIL.-___ ._ .. __ . 
Polygonum aviculare .... _ ... _ .. ___ ._ .. _. 
Polygonum pennsylvanicum._._ 
Polygonum convolvulus..._ •. __ Allium sp •• _. _________ . _____ _ 
Tradescantla virgiana.._ .. ____ ._ .. 
Amaranthus graecizans~ .. --.-.-_-
Iva xanthiifolia... __ . __ .. _._ .. __ ... 
Papavera sp. ___ ... _____ .. _ .... __ . ___ _ 
Solanum carolinense.... ____ .. _. __ .. 
Panicum dichotomiflorum ..... _ .... _ .. 
Polygonum persicariB-_. __ ... __ _ 
Cirsium lanceolatum __ ._._ ....... 
Juncoides sp._. ___ . __ ._ .. _. __ ... __ _ 
Rubus sp. . __ . ___ .. _. __ .. _ .. 
Common name I.!'dsl 'i~'l ~~l. \~~Sl :~~ gms. cc. seed crop 
Hemp --.--... -.. ---__ ._ 6674171.41 167 111 I 61 
Wheat .. ___ ....... _. _____ .. 968 23.23 69 57 17 
Corn --.. -------.--.-... 8820.15 22 22 I 4 Green foxtail _____ .. __ 15973 17.57 57 98 163 
YelJow foxtail . _____ .. 1934 6.47 29 64 30 
Spotted spurge _. ___ . __ 11482 5.12 38 44 1260 
Hegari _._ .. _ ..... __ . ____ . 209 4.38 7 12 17 
Prostrate pigweed _._... 3458 4.149 17 56 63 
Creeping spurge ._,,_ 4363 3.92 17 8 458· 
Painted spurge ..... _.__ 652 3.52 10 9 61 
Lesser ragweed ___ •• _ 863 3.15 16 44 20 
Sudan grass __ .. _ ... _. 191 1.43 11 13 14 
Wood sorrel .............. ___ . 5473 1.25 10 36 124 
Mint _ ........ _ ............ ___ 291 .66 4 3 97 
Lambs' quarters ___ 461 .43 2 3 154 
Spurge •. __ . __ .___ 283 .42 1.2 7 40 
Crowfoot ___ ,,_ .. ___ 100 .40 5 24 4 
Barnyard grass ._ ... __ .. 107 .34 11 9 
Common sunflower _... 23 .27 1 23 
Cypress spurge _.__ 13 .26 1 2. 6 
European millet ... __ 69 .25 4 17 
Pigweed •.. __ .......... _. __ ... 577 .21 8 28 21 
Oats __ ...... _ ... _._. ____ ...... 15 .182 2 8 
Bedstraw __ .. _ ..... _.____ 12 .14 1 12 
Rape ... _ .... _ ........... _ ........ _.. 14 .11 1 14 
Three-seeded mercury 134 .09 4 33 
Maple-leaved pigweed 37 .09 6 6 
Common chickweed _... 222 .06 2 111 
Buttonweed _ ... _____ .. 6 .054 2 3 
Common mallow .. __ .. _... 9 .054 3 3 
Dooryard knotweed _.... 36 .05 8 4 
Smartweed .. -.. -.-------... 7 .04 5 I 1 
Black bindweed _". ___ . 17 .035 2 8 
Onion· __ .. _._ ... _.____ 6 .03 1 6 
Spiderwort __ ... ____ 11 .03 2 5 
Tumbleweed -'-'---"'-"'-' 75 .022 1 I 75 
Marsh elder ... -.. -... ----.- 24 .02 I 2 12 Poppy __ .. _ .. _ .... __ ..... _ .. _. __ 1 67 .02 2 33 
Horse nettle ---.. --.--.--- 6 .015 ! 1 I 6 Panic grass . __ . __ ...... _ .. _ 10 .01 1 10 
Lady's thumb _._. __ ... _ 2 .005 1 2 
~':::~e th ~~~~ ... =~~=::~~=~=== 13r Iii Iii 
Bramble _ .... _ .... ._ 1 1 1 
Grass seeds, 54; legumes, 11; composites, 4; spurges, 4; pine 
seeds, 3; pokeweed (P1Lytolacca sp.), 3 and Carolina cranes· 
bill, 3, with traces of insccts and snails; cereals, mainly 
corn and wheat, made up 30 percent of the food, and corn, 
the commonest, made up 13 percent. Rosene (47) in Alabama 
found that in the stomachs of adults 99 pcrcent of the food 
was seeds with grasses the most important. Corn, wheat and 
Johnson grass (Sorghu11t halepense) ranked first, and the na-
tive grasses, bull paspalum (Paspatmn bosciamtm) , crowfoot 
grass (Dactyloctenimn aegyptimn) and crabgrass (Digitm'ia 
sanguinalis) were important. Other than grasses, important 
foods were pokeweed (Phytolacca americana), chickweed 
(Atsine media), wild legumes, (Galactia and Stl'op7wstyles 
spp.), cow peas (Vigna sinensis), lespedezas (Lespedeza 
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spp.), doveweeds (Croton spp.), evening primrose (Raimannia 
laciniata) and ragweeds (Ambmsia spp.). 
Of the many plants listed by other writers, the few used by 
doves in southwestern Iowa include oats, wheat, corn, chick-
weed, blackberry (Rubus sp.) wood sorrel and ragweed. Study 
of the diet in Iowa was limited entirely to those birds found 
dead in the wild, chiefly young that had fallen from nests. Over 
a 3-year period, 181 such birds were collected, of which 157 had 
seeds in their crops. Only a few adults, killed by cars and 
storms, were examined. During the' breeding season the diet of 
the adult was apparently identical to that of young, since the 
method of feeding young is by regurgitation, and there is no 
evidence from the adult birds collected to indicate a wide vari-
ance from this. Table 30 lists the species of the seeds eaten 
ranked according to number of containing crops. The weights 
of most of the food items and volumes of nearly one-half of them 
were taken to evaluate their importance better. Forty-four 
species were represented among the 55,000 seeds taken from these 
crops. Hemp, the most important item by weight, made up 12 
percent of the diet numerically, 33 percent by volume and 42 
percent by weight, and it also appeared more often in the crops 
examined than any other seed. Wheat appeared fourth in the 
number of crops examined, but was next to hemp in volume and 
weight. It made up 1.7 percent by numbers, 13.8 percent by 
volume and 13.7 percent by weight. Green foxtail ranked second 
in appearance in crops, made up 29 percent of the numbers of 
seeds, but as it is a small seed made up only 10 percent by 
volume and 10 percent by weight. The only other food item 
ranking high was corn, not eaten in the whole grain except 
small, poorly developed grains, but usually was picked up where 
it had been cracked or ground to feed cattle or chickens. Al-
though it ran eleventh in appearance in crops and comprised 
only 0.1 perccnt in numbers, corn made up 4.4 percent by volume 
and 12 percent by weight. Fourteen species, including hemp, 
yellow foxtail, wheat, prostrate pigweed, lesser ragweed, spotted 
spurge, wood sorrel, pigweed, corn, sudan grass, hegari, painted 
spurge and creeping spurge, made up 95.9 percent of the seeds 
taken, 97 percent of the weight, and 95.6 percent of the volume. 
SEASONAL SELECTION OF SEEDS 
The seasonal importance of the 14 species most commonly 
found in crops is given in tables 31 and 32. 
During April, 9 species of plants were represented; in May, 13 
species; in June, 24 species; in July, 23 species; in August, 25; 
in September, 31 and in October, 7 species. September was the 
month during which most plant species were ripening seeds, and 
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TABLE 31. PERCENTAGE OF IMPORTANT FOODS BY WEIGHT AS THEY 
APPEARED IN THE DIET DURING THE NESTING SEASON. 
I Avril I May I June I July I Aug. I Sept. I Oct. 
I 
Cannabis sativa -_._._._------ 81.0 I 80.3 41.1 28.6 17.4 61.4 90.4 Setaria viridis .. __ ..... __ ..  ... _ ... - 2.9 .2 .4 17.2 24.2 5.9 6.5 
Setaria lutescens 
------ 1.0 I .1 6.6 3.2 5.3 .7 .9 Triticum aestivum 
---.----
.7 .2 4.2 27.2 S1.4 • 1 O • 
Amaranthus blitoides 
------_. .S 1.1 1.3 2.1 6.1 .2 .9 
Ambrosia artemisiifolia 
---
.S 2.0 5.2 1.2 .1 .8 .1 
Euphorbia Preslii 
-.------
O. O. O. 2.7 7.5 8.8 1.0 
Oxalis stricta 
--.--.--.. -------
O. O. .7 2.1 .3 .04 O. 
Amaranthus retroflexus ___ O. .1 .04 .1 .1 .1 .2 
Zea mays O. 11.6 24.7 7.2 1.7 .4 O. 
Holcus sor~h;;~··;;;:d,;:n~;";;;·-:-=::::= 3.5 2.1 .1 .03 • 006 .02 O • 
Andropogon sorghum -_._-_ .. _-- 6.1 .5 7.2 1.4 1.2 O. O. 
Euphorbia heterophylla 
--.---
O. O. O. O. O. 3.52 O. 
Euphorbia maculata --..... __ ..... _ .. O. O. O. .002 .72 3.18 O. 
TABLE 32. PERCENTAGE OF IMPORTANT FOODS BY NUMBERS AS THEY 
APPEARED IN THE DIET EACH MONTH. 
I April I May I June I July I Aug. I Sept. I Oct. 
Cannabis sativa - .. --_ .. _ .. -.. _--- 62.6 65.9 
I 
26.4 6.4 3.3 11.0 47.1 
Setaria viridis _._--._----_. 22.8 2.3 3.0 38.0 45.4 12.2 33.2 
Setaria lutescens 
--.---------
3.3 .3 13.6 2.3 3.2 .5 1.5 
Triticum aestivum ---_ ... _-_.- .3 .01 1.2 2.7 2.6 .01 O. 
Amaranthus blitoides -_ ... _ .. _-- 1.8 9.0 7.5 5.0 10.6 .6 4.3 
Ambrosia artemisiifolia 
----
.9 5.1 10.0 .8 .06 .5 .01 
Euphorbia Preslii 
--.-.----
O. O. O. 10.0 24.3 31.4 9.0 
Oxalis strieta 
--------
O. O. 23.2 25.5 2.7 .6 O. 
Amaranthus retroflexus 
---
O. 6.8 1.1 .6 .4 1.2 3.7 
Zea mays O. .4 .7 • 1 .1 O. O • 
Holeus sor~hn;··;;;-d~~;~;i;"=-= 4.2 2.5 .1 O. .01 .01 O. 
Andropogan sorghum 
------
2.1 .2 2.3 .1 .1 O. O. 
Euphorbia heterophylla 
----
O. o. o. o. O. 3.6 O. 
Euphorbia maeulata 
-----
O. O. O. .02 4.5 20.0 O. 
it was this month which had the greatest number represented in 
the crops. The rapid drop in species representation during 
October is accredited to the new crop of hemp so easily avail-
able that doves ate it almost to the exclusion of other things. 
COMPARISON OF TOWN AND COUNTRY FOODS 
Table 33 lists the food species in regard to town and country 
feedi~g. When considered on the basis of crops from young 
birds found dead in the country and in town, there seemed to 
be no great diffcrence in the diets of the two groups. It is 
obvious that town birds eould fly a distance into the country 
to eat. The crops of birds in town contained 39 species and 
those in the eountry 29 species of seeds. The species taken in 
town and not in the country were not important in the diet of 
the birds, but appeared only occasionally. Fifteen species of 
plants were not represented in the crops of the country birds, 
and five species taken in the country were not represented in the 
crops of town birds. 
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TABLE 33. SPECIES OF PLANTS REPRESENTED IN CROPS OF TOWN AND 
FARM NESTLINGS. 
~::'ri!i. virld\~va==:==--=:::~~:::~~~:::::::::::: 
~~tti~:mlu~~~~i~~m -_-===-..::-~~:::::::::::::::::~::..-::: 
AmaranthuB blitoides _____ . __ .. _ .. _ .. ____ ._. __ ._ 
Ambrosia artemisiifolia _____ . __ ... _. __ . ____ . 
Euphorbia PresIil ____ . ___ ._ ... ___ ._ ........ _. 
Oxalis strleta ___ . _______ ._._ .. __ ..... __ . ___ . 
Amaranthus retroflexus _. __ .. _._ .. __ ._. __ . ___ ._ .. Zea mays ___________ . _____ . __ . ______ .. __ _ 
Holeus sorghum sudanensis .. _._._ ........... _._ ... _ ... _ ... _._ .. 
Andropogon sorghum .. __ .... _. ___ . ___ ._ .. ___ ... ___ .. _ .. _ 
Euphorbia heterophylla . ____ ._ .. _._ ... _ .. _. ____ _ 
Euphorbia maeulata __________ .. __ . __ ._._. 
Ranunculaceae __ .... __ . __ ... ________ . __ ._._ ... _._ 
Polygonum aviculare ____ . ______ ._ ... __ .. _ ... ___ ._ ........ _ 
Chenopodium hybridum _. __ ._. ___ . ___ . __ ......... ___ ..... .. 
Juncoides sp. ____ .. _____ .. ______ ._ ...... __ ._ ... _ .. .. 
Ech~nochloa . <;rusgalli _____ ._._._. ____ ... _ ... _ .. _ ..... _ ... 
Parucum mIllaceum _____ ._. ____ ._ ... ___ ........ _ 
Rubus sp. ________ . __ . _____ .. ___ ... __ .. _._ .. _ 
Euphorbia sp. _____ ....... ______ .. ___ . ____ ........ _ .... __ .. 
Cirsium lanceolata ___ . ___ ... _ .. __ . __ .... _ .. _. __ . __ 1 
Labiatae .. ___ ._ .. __ . ___ ._. __ . ______ . ___ . ___ ... _ 
Aisine media ________ ._._. ___ .. _. __ ._ .. ___ _ 
Malva rotundifolia ____ .... _._ ............... ____ .... _. __ .. 
Tradescantia virginiana ___ ._. __ . __ . __ ._ .... _ .. _ .... _. 
Iva xanthifolia __ ._ ... _._. ____ .. _ .. ___ ._._. __ . __ ._. __ .1 
Euphorbia cyparissias _._. ___ ..... ____ ..... _ .. ___ ... 
Abutilon theophrasti . ___ .. __ ._ ...... __ ....... _____ .. _ ........ _. 
Polygonum pennsylvanieum ....... _ ...... ___ ....... __ ._ ...... .. 
Polygonum convolvulus _._._ .. _ .... __ ..... ___ .. _ ... _ 
Brassica napus _. ________________ ... ___ . ___ ._. __ 
Avena sativa ._ .. __________ ._. __ . __ ._._ .. _. 
Galium sp. _. _______ ._._ ...... ___ ....... _ ... __ ...... _ .. __ ......... _ 
Amaran thus graecizans ._ ... _._ ....... _ ..... _._ .... _ ........ _ .. _. 
Polygonum persicaria .. __ ... _ ..... _____ ._ .... _ ... _ .. _._ 
Allium .p ... __ . __ ... ___ ._ ...... ____ ... __ ... _. __ ........... ___ . __ 
Acalypha virginica .. _._ .. __ ...... _ .. _ .... _ ..... _. ___ ........ __ ... _ .. 
Panicum dichotomiflorum ____ ._ .... __ ... ___ .. _ .. _. __ ._ .. 
Solanum carolinense ._ ...... _ .... _._ ...... _._ ... __ ..... _ ............. _ .. . 
Chenopodium album __ . ______ ....... ___ ... ___ ..... __ ... _ .. 
Papavera sp. .. ........ ____ .. _. __ .... _ .. _ ................... _ .......... _ ...... . 
Helianthus annuus _._ ...... _ ... _._. __ ... _._._ ....... _ .................. _.\ 
Number per erop 
Town 
52 
168 
23 
18 
55 
14 
256 
155 
14 
2 
18 
12 
58 
505 
5 
3 
4 
1 
14 
17 
1 
4 
17 
68 
111 
3 
366 
17 
1 
3 
1 
9 
1 
o 
4 
o 
o 
21 
38 
o 
o 
163 
17 
23 
Country 
81 
181 
24 
19 
58 
12 
201 
98 
29 
6 
1 
6 
20 
236 
6 
6 
10 
o 
7 
o 
o 
31 
3 
154 
o 
2 
o 
o 
o 
o 
2 
o 
14 
6 
75 
2 
o 
o 
8 
6 
o 
o 
o 
8 
FOOD OF YOUNG AT DIFFERENT AGES 
l\'laximum volumes of food found in the crops of young of 
different ages ranged from 2.5 cc. in l .. day old birds to 15 cc. in 
7 -day old birds. It is probable that the maximum volume of 
crops of young from 6 to 14 days old would be almost the same. 
When 7 -day young were filled to capacity with food, it made 
up over 50 percent of their wcight. The average weight of seeds 
in crops increased from about 0.3 gram in I-day old birds to 8 
grams in 12-day old birds. Thc number of species of plants rep-
resented was smallest in very young birds. After they were 2 or 
3 days old they averaged from 18 to 24 different species in the 
crops. 
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VALUE OF HEMP 
Hemp grew in gullies, along roadsides, in bottomland pastures 
and in almost every uncultivated piece of ground around Lewis. 
The large, oily hemp seeds served in the diet as the most im-
portant single item by weight and volume, and probably in 
calorie and vitamin . content. Captive doves thrived for long 
periods of time on hemp alone. 
As hemp fruits ripened irregularly in the fall, flocks of doves 
moved from one patch to another. The presence or absence of ripe 
hemp also affected the popUlation and movements of wintering 
flocks. 
Hemp seeds began to sprout by the middle of April, at which 
time the tender seedlings were eaten by many doves. By May 
10, hemp was usually a foot tall. By the middle of July, it 
was 6 to 12 feet tall and in flower. Seeds developed rapidly 
during the early part of August, and ripe seeds began to fall 
from the plant after early September. Late in August and early 
in September, 1939, southwestern Iowa was subjected to ex-
tremely hot dry winds from the southwest which severely 
blighted the clusters of ripening hemp fruits. The hemp crop 
that fall was much less than it had been in 1938, with the result 
that hemp disappeared from the diet of young birds in April and 
May, 1940, whereas hemp appeared in the diet of young far into 
July, 1939. The hemp crop was again good in the fall of 1940. 
More doves wintered in the vicinity of Lewis during 1938 and 
1940 than during 1939 when hemp was less abundant and of 
poorer quality than the other two years. 
DRINKING HABITS 
The doves flew to water morning and evening regularly after 
feeding, and also drank at other times of the day. A captive 
dove took about 10 cc. a day, and juvenilcs took approximately 
the same as adults. Of cour!le, young birds on the nest depended 
on the parent for water. Merriam (29) noted that doves in the 
deserts of southwest states indicated the presence of water 
within 3 to 5 miles. Kennedy (21) observed that irrigation in 
"Tashington increased the dove population. 
CALCIUM: IN THE DIET 
Rosene (47) states that snails appeared incidentally in the 
diet of the dove and were probably picked up by accident. They 
were, in all probability, incidental in the diet of the doves when 
the majority of them were out of the breeding- season and the 
probably low calcium content of seeds sufficed. At this time, 
the O1~ly ('al('ium they needed would be for the maintenance of 
hone structure. Among the ~·oung- hirds and adults examined in 
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TABLE 34. SPECIES OF SNAILS EATEN BY MOURNING DOVE. 
Species 
Lan~gl~~~~'a sp. (fragments) ........... _._ .. _._ ... _ .... _.( 
Retinella electrina __ ._ .... _ ....... _ .. _ .. _ .... _ .... __ ... _ ... . 
Hawaiia minuscula __ ...... _ .. __ ................ _ ........ _. __ .. __ 1 
Zonitoides arboreus ...... -.. --.-........... --.-..... -...... -.... --.. -.-.1 
Discus cronkhitei anthonyi ...... _ .... __ .... _ .. _._ .......... 1 
Helicodiscus parallelus .. _ .. _._ .......... _ ............... _ .......... . 
Gastrocopta armifera ........... _ ........................... _ ............. . 
Gastrocopta contracts --.. --.. -.-... - ....................... 1 
Gastrocopta holzingeri _ ... __ .... _ .................. _ ......... . 
Gastrocopta tappaniana _ .... __ ................ __ ......... _ ........ _ 
Gastrocopts pracera __ . ___ ._ .... _._ ...... _. ___ ......... _ .. . 
Vertigo ovata ._ .. __ ................................ __ ._ ..... _ ................. . 
Vallonia parvula ........ __ ....................... _ ....... __ ............... . 
Cochlicopa lubrica .................... _ .................... _ .................... . 
Succinea avara _ ... __ .... _._ ... _ .. ___ . _______ ...... _ ........ _ .. . 
Carychium exiguum _._ ...... _ ..................... ____ ..... __ .... . 
Carychium exile _ ...... ___ ... _ .... ____ . __ ... _._ ... _. __ ._ 
Total ........ __ .... _ .. _ ...... \ 
Aquatic snails 
Fossar.ia sp. _ .. __ ._ ........ __ . __ ._._ .. ____ . __ ... _._. __ ._. __ . ___ . 
Gyraulus sp. _ ...... ____ ._. ___ ... _ ... __ . __ ._ ... _._ ... _ .. _ .... . 
Stagnicola 'P. - __ .. _. ___ . ____________ . __ .. __ 
Physa sP. .. ___ . ___ . __ . _____ . ________ . ___ ..... ___ . 
~~i~i'u':' .~~c~~~ .... ::::.:::==::::::.==:=:~::.:~:::.:::::::= 
Total ___ ...... _ .. ___ ._.....1 
I 
Number 
1 
22 
50 
6 
1 
8 
190 
21 
4 
66 
1 
18 
94 
7 
20 
1 
14 
494 
11 
55 
3 
1 
1 
1 
72 
Percent 
.1 
3.8 
8.8 
),0 
.1 
1.4 
28.2 
3.7 
.7 
11.6 
.1 
3.1 
16.6 
1.2 
3.5 
.1 
2.4 
86.4 
1.9 
9.7 
.5 
.1 
.1 
.1 
12.4 
Iowa, as many as 125 snails were found in one crop. TllC snails 
taken were small species of land snails, and some aquatic snails, 
which were no larger than a hemp seed, or possibly a seed of 
hegari. The list of species involved, as given in table 34, is almost 
a list of the snail fauna of southwestern Iowa. Seventeen species 
of land snails and six species of aquatic snails were found in 
the crops, The commonest form taken was Gastrocopta a1'1ni/era, 
which made up 28 percent of the shells and was also about the 
largest form taken. The five species of Gast1'ocopta, resembling 
tiny barrels, made up 44 percent of all snails taken. 
Observations made in Illinois on forest and subclimax prairie 
soils showed that small snails averaged six empty shells and two 
live specimens per square foot (27). 
From the appearance of snails taken from the crops, both liv-
ing and dead ones were eaten. It was found that captive doves 
liked salt and that salt was important especially in the rearing of 
young. It also seemed in some way connected with the viability 
of the eggs. The salt content of the bodies of snails is com-
paratively high, and therefore would serve to satisfy the phy-
siological demands of growing young. 
Birds in captivity were given commercial cuttlebone to supply 
calcium. In 1 year six birds, two females and four males, ate 
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approximately 50 cuttlebones, or an equivalent of 350 grams of 
calcium. One female ate nearly one cuttlebone a week while she 
was feeding young. After the intra-brooding mating, when the 
shells were forming around fertile eggs, the amount of cuttle-
bone eaten was very high. 'l'he percentage of a cuttlebone digesti-
ble and available to the birds was not known. However, an egg 
shell weighed approximately 0.5 gram, and therefore for each 
egg-laying there would be a demand on the bird's calcium COIl-
tent for a gram of this element, or nearly 1 percent of its body 
weight. 
As an average of nine snails was found in crops of young 
birds of all ages, a young bird required the calcium from at least 
250 snails during its 14 days of development. The part played 
in the provision of calcium by grit and pebbles was not studied. 
GRIT 
'Yintering birds were found frequently in protected sites with 
abundant food near a graveled road. The same type of site 
without the presence of the graveled road had no wintering 
doves. Almost all of the birds killed along the highway had 
empty or nearly empty crops, and the majority of birds sought 
grit morning and evening at the usual feeding and drinking 
periods. The numher of pieces of grit found in crops of immature 
birds varied from none in some hirds examined to 40-50 pieces 
in others. The kinds of materials selected usually were crystal-
line in nature. However, such items as cinders, glass, plaster 
and cement, as well as gravel, were found. Captive birds not 
only selected grit from a commercial product, but also picked 
over sharp sand made available to them. The following materials 
were found in the crops: Limestone lumps, coal, cinders, chert, 
quartz grains (rounded to sub-rounded), rose quartz, quartzite 
(slightly ferruginous), glass fragments, rose quartz (attached to 
rounded grain of transparent quartz), lead foil (some slightly 
scorched), clam shell fragments, plaster (probable origin of some 
quartz grains and glass fragments), quartz (with ferruginous 
spots and streaks, sub-angular sockets still distinct), small white 
glass bead, vesicular bone tissue, fine rose quartz sandstone (a 
few grains larger than the matrix are transparent) and bone 
fragments (quite soft). 
After grit remaining in the gizzard for some time was ground 
down to small pieces, these tiny particles were usually less than 
1 mm. in diameter and passed out with the feces, providing 
plenty of grit was available and eaten. An average of two such 
tiny particles was found in a dropping. The scats selected for 
this study were taken from the nightly roosts of wild birds. 
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Since an adult passed 30 to 50 droppings a day, it lost about 60 to 
100 pebbles daily. 
Another item of the diet which is probably important was 
charcoal. In the wild, bits of charcoal were available in ashes, 
soot and spilled coal, but probably appeared less frequently 
away from the habitats of man. Captive birds selected the char-
coal from a commercial preparation before eating the grit. 
PARASITES 
EXTERNAL PARASITES 
The only external parasites observed in the 3 years were 
hippoboscids, Mallophaga and mites. 
The hippoboscid fly taken during these studies was Micro-
lynckia pusilla. The incidence of parasitism by this fly was very 
low in immature birds and was not recorded from adults. Of 
1,700 young handled in the process of banding, only seven were 
parasitized by this fly. Its commonest position was between the 
shoulders on the back. All young supporting this fly were older 
than 7 days. Bequaert (4) records that this species has been 
taken on the Chinese spotted dove, pigeon, roadrunner (Geo-
coccyx californianus) , Gambel's quail (Lopkortyx gambeli) , 
meadowlark (Sturn ella magna), canon towhee (Pipilo fuscus) , 
Abert's towhee (Pipilo aberti) and western mockingbird (Mimus 
polyglottos). The insect has the unusual habit of depositing fully 
mature larvae among the feathers of the bird, after which the 
larvae immediately pupate. The fly sucks the blood of its avian 
host. Bequaert also reports that another species, SNZbometopa 
podopostyla, was taken from doves. It is rarer than Microlynchia 
pusilla. 
Mallophagan parasites were uncommon on adults and almost 
never found on young until after they left the nest. One adult 
had six specimens on it, M ecacanthus sp., and a juvenile had 
one, Columbic1tla columba. Peters (41) reported the uncommon 
presence on doves of Columbic1tla columba and Physconelloides 
zenaidurae. 
By far the commonest external parasite of doves in south-
western Iowa was the feather mite, Liponyss1ls sylviarum. 
Parasitism by this mite was sporadic, as after hundreds of doves 
and hundreds of nests were examined without finding a mite, 
one would be found that was literally alive with mites swarm-
ing over the adult, eggs or young and the nest. Oddly enough, 
a heavy infestation did not affect the development of young or 
prevent adults from incubating eggs. Peters (41) listed a mite 
Falcigel' sp. infesting mourning doves. 
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INTERNAL PARASITES 
The incidence of internal parasites was not studied thoroughly, 
but the few published records available indicate a low parasit-
ism. An examination of several juvenile birds yielded no in-
ternal parasites. Thompson (55) recorded the presence of a 
tapeworm in the intestine of a female dove which apparently 
caused the death of the bird. Since doves normally drink at 
natural pools or streams where snails and crustacea abound, it 
seems highly probable that they would take the cysticerci of 
tapeworms and the cercariae of flukes. 
MIGRATION 
BANDING AT LEWIS 
During the 3 years, 1,643 doves, mostly young 4 to 9 days old, 
were banded at Lewis and vicinity. Eighty-one, or about 5 per-
cent of the bands, were recovered in and around Lewis on birds 
killed by cats,. storms, dogs, automobiles and other agencies. 
Twenty-two of the bands, 1.3 percent of the total, were returned 
after the birds left Lewis. The list follows: 
Banded 
June 21, 
Aug.11, 
Aug. 27, 
May 17, 
June 11, 
July 28, 
Aug. 4 
Aug. 18, 
Aug. 31, 
Aug. 2. 
Sept. 3, 
June 20, 
Aug. 22, 
June 20, 
June 16, 
Aug. 31, 
June 2, 
Sept. 16, 
Aug. 28, 
July 22, 
I nate collected I Where coJlected Age in days 
1938 Aug. 22, 
1938 Sept. 27, 
1938 Sept. 24, 
1939 Sept. 6, 
1939 Oct. I, 
1939 Sept. 11, 
1939 Sept. 28. 
1939 Oct. 11, 
1939 Oct. 14, 
1938 Dec. 25, 
1938 Nov. 12, 
1939 Nov. 17 
1938 June 21, 
1938 Oct. 13, 
1939 Jan. 18, 
1939 Nov. 4, 
1939 Jan. 31. 
1938 Oct. 3. 
1939 Sept. 30. 
Oct. 22. 
Oct. 7. 
1939 Nov. 22, 
1938 Cocula, Mexico ___ .... _. __ .. ___ ._ ...... _.... 128 
1938 Perkins. Oklahoma _______ ._._ 45 
1939 San Antonio, '(exas _. ___ ._._ 397 
1939 Seymour, Texas __________ . __ . 117 
1939 Austin, Texas ____ . ___ . _____ .__ 125 
1939 Ada. Oklahoma __ . ____ . __ . 50 
1939 Itasca. Texas ____________ 61 
1939 Bolivar. Texas _. __________ 1 59 
1939 Calvert. Texas .. _______ .______ 50 
1939 Com~nche. Te;<~s ___ . __ ._. __ . __ .__ 517 
1939 Jenmngs, LoU1slllna __ . __ ._._ ... __ 414 
1939 Nueva Granada, San Salvador. 
Central America ___ . ____ .. 150 
1940 Atlantic. Iowa ________ ._. 645 
1940 Premont. Texas ___ . __ ._. __ ._.____ 856 
1941 Mexico. n. F •• Mexico ______ 687 
1940 Smiley. Texas ________ ._ 436 
1941 Amatlan de Canas Nayarit. Mo;xico 612 
1940 Yoakum. Texas ______ . ___ ._ 763 
1940 Live Oak County. Texas _____ . 383 
1940 Guadalajara. Mexico ____ . ___ . 
1940 Buena Visla de Coneda. Jalisco. Mexico __ OM_ •• ____ MO __ ._ •• _____ O 
1940 AtotonilquiJI, Jalisco. Mexico _ 528 
The most eastern return was from Jennings, Louisiana, lying 
a few miles north of the Gulf of Mexico. As both of the returns 
from Oklahoma were from very young birds, the Oklahoma 
season apparently opened too early even to eatch prime migratory 
birds. Fifty percent of the returns were from Texas, which had 
an open season and a high concentration of birds at that time. 
Lack of information concerning return of bands may have ac-
counted for fewer bands, 33 percent of the returns, from Mexico. 
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These records and that from San Salvador indicated a great 
penetration of the dove into territory south of the Rio Grande. 
So far, all returns from Mexico were from the mountainous 
region of the State of J alisco on the Pacific Coast. 
Doves banded from 1920 to 1928 in Illinois (53) wintered in 
southeastern Georgia, northern Florida, southern Louisiana, and 
northeastern '1'exas. The degree of concentration as indicated 
by returns was Georgia first, Louisiana second and Texas third. 
Although Gcorgia received the largest number of birds, the 
carli cst migrants entered '1'exas nearly 2 months before the major 
part of movement into Georgia. Doves nesting east and south-
east of the ,Vabash River Valley migrated mainly to Georgia; 
doves nesting in the Wabash Valley migrated to all three areas; 
doves nesting west of the ·Wabash Valley migrated to Texns and 
Louisiana. '1'his information is supported by the band returns 
from Iowa, for none of the dove bands l;ave as yet been returned 
from east of the Mississippi River. 
Doves from ::vrassachusetts, Ohio, Indiana, :iVIichigan, ,Viscon-
sin and Illinois were taken in Alabama (37), and doves banded 
in Key "Vest were also takcn in Alabama as they passed through 
that state on their northern migration. Doves banded in Ala-
bama moved mainly north, northeast, south and southeast (31), 
and only one return came from west of the Mississippi, from 
Missouri. A dove banded in Illinois was taken in Arkansas, 
~nd birds from Ohio and Kansas were taken in Mexico (7). 
Lincoln (26) records band returns from 60 doves over the· 
eastern part of the United States. It is probable that they cross 
considerable stretches of water as they move southward as birds 
going into the ,Vest Indies would necessarily do so. A dove was 
seen 30 miles off the coast of Virginia (50), and a dove Alighted 
on the deck of a vessel 20 miles off the coast of California (24). 
Accumulated information from band returns throughout the 
country indicates as a general rule that birds cast of Illinois 
migrate into the southeastern part of United States, with a 
certain percentage moving on to the ,Vest Indies. Birds of 
Illinois and surrounding states migrate south, southeast and 
southwest, with the most of them remaining in the Gulf States. 
Birds banded west of the Mississippi rarely migrate east of the 
Mississippi and move southward and southwestward into Mexico 
and possibly Central America. 
FALL AND SPRING MIGRATION 
Higration of the birds from Iowa began with movement of 
young during July and continued until the last departing adult 
and young had left in October. During July and August the 
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most of the doves leaving were juvenile. In September and 
October the ratio of migrating adults to juveniles increased. 
Migration of doves in the spring was even less conspicuous than 
their fall movement. Wintering birds moving into the breeding 
areas early in March were difficult to distinguish from migrants. 
However, the most of the population moved into its breeding 
area in April and early in May. In 1940 a dove banded in 1938 
was killed by a cat in Atlantic, Iowa, 8 miles from Lewis. No 
banded birds were noted to return to Lewis. 
METHOD OF MIGRATION 
In southward migration small bands of 15 to 20 or less, after 
resting in a tree during the heat of the day, around 4 :00 p.m. 
started to move southward. Every few hundred yards they 
might stop to feed a short while, and then fly on. This con-
tinued until dark, when they sought a roost for the night. In 
the morning after awakening and preening, they began to move 
southward again, stopping in the heat of the day to rest and 
preen again. 
Taber (53) indicated' that the average speeq of migration is 
between 6 and 13 miles a day. Records from two of the Iowa 
birds showed a greater speed than that. One bird 45 days old 
shot at Perkins, Oklahoma, was last seen roosting in its nest 
tree in Iowa when 18 days old. The longest time it could have liad 
to cover the distance of about 400 miles straight flying was 27 
days, or an average of 15 miles a day. Another 50-day old bird 
shot near Ada, Oklahoma, had to cover approximately the same 
distance in as short a time. Birds taken at Bolivar and Calvert, 
Texas, traveled about 40 and 37 days, respectively, an average of 
15 miles a day. No data bearing on the rate of adult migration 
was obtained. 
WINTERING 
Based on the number of wintering birds near Lewis, 2 percent 
of the total numbers wintel'ed in this section of the state. 
Whether -these were young birds that had left the nest too late 
to migrate, or were adults, was not determined. Since marks 
which distinguish between juveniles 60 days old and adults are 
not readily seen on flying birds, it was difficult to determine 
through field observations the presence of juveniles. However, 
it has been noted that many of the wintering birds molted tail 
and wing feathers of which those examined bore the character-
istics of adult feathers. Taber (53) indicated that.some im-
mature doves do not migrate until the following year. 
During mild winter weather doves gathered in flocks and fed 
in certain areas where they were protected from the wind and 
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TABLE 85. RATIO OF THE DAILY ACTIVE NESTS BY MONTH 
TO THE SEASON'S YIELD. 
Average Town Country 
April 75.0 81.0 71.0 
May lO.8 11.2 10.3 
June 6.6 6.7 6.3 
July 7.2 7.2 7.2 
August 8.6 8.1 10.6 
September 14.5 14.1 16.0 
Average 10.4 10.2 10.8 
where they had an available food, water and grit supply. With 
the advent of storms, these large flocks divided into small groups 
of two to six and scattered along water courses. Mter the weather 
became mild again, the flocks reconvened. Also, these' flocks 
usually chose water courses with an east and west flow wherein 
they had southern exposed roosts and an exposed food supply. 
As has previously been stated, evidence 'indicates that winter-
ing was increased by an abundant food supply. 
MANAGEMENT' 
POPULATION ESTIMATION BY COUNTING ACTIVE NESTS 
The active nest estimate method is based on the data of 1938 
and 1939 nesting. To find how many nestings for the season a 
given number of active nests on any day of a month would in-
dicate, it was necessary to determine the ratio of daily activity 
to the season's total nesting, given in table 35. 
In June, July and August the average daily nesting was of 
most consistent ratio to the season's total with seldom a differ-
ence in number of nests greater than 10 percent of the daily 
activity. The success of nesting for 2 years was 50 percent, 
and the average number of young produced in a successful nest-
ing was 1.82. 
The average maximum number of breeding pairs for the 2 
years was 290. In order to determine the number of active pairs 
in an area it was 'necessary to know what part of them was 
actively nesting each month. Table "36 indicates the ratio of 
active pairs seen nesting each month to the total breeding stock. 
Losses of juveniles and parents during the season were vari-
able, estimated between 3 and 10 percent. 
Estimate the number of birds in an area, in the following 
. manner: 
1. Make the counts in June, July or August, preferably June 
or July. 
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TABLE 36. RATIO OF ACTIVE PAIRS SEEN NESTING EACH MONTH 
TO THE TOTAL BREEDING STOCK. 
Average Town Country 
April 12.0 14.0 13.0 
May 1.2 2.0 2.0 
June 1.1 1.1 1.2 
July 1.2 1.2 1.3 
August 1.5 1.3 2.0 
September 2.4 2.4 3.0 
2. Do not count after a storm or strong wind. Make observa-
tions after a week of mild weather if possible. 
3. Select for sampling portions of each type of nesting habitat. 
A sample plot should be 5 to 10 acres in area. 
4. Examine every bush, tree, shrub and likely place in the 
sample area for nests. 
5. Add the number of active nests seen. Add the areas of 
sample plots examined. 
6. Multiply the total nests by the ratio figure for the month 
of census in order to determine the total nests probably attempted 
in that area. . 
7. Multiply this product by 50 percent, the percentage of 
success. 
8. Multiply the number of successful nests by 1.82, the aver-
age number of young raised per nest, to obtain the probable 
number of young to be raised in the area. 
9. Multiply the number of active nests in the area by the 
month's ratio of nesting birds to the breeding stock to obtain 
the probable number of breeding birds in the area. Allow a 
variation of plus or minus 10 percent. 
10. Add the total breeding stock to total young raised and 
subtract 3 to 10 percent of the sum to find the total estimated 
population. 
An example by the method follows: 
1. Count taken in June. 
2. Counted after 5 days of mild weather. 
3 .. Twenty nests seen on 20 acres. 
4. From table 35 the factor for June, 6.6 X 20 = 132, the total 
nesting attempts. . 
5. The percentage of success, 50% X 132 = 66, the successful 
nestings expected. 
6. Successful nestings, 66 X 1.82 = 120.12, the total young 
production. 
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7. From table 36 the breeding factor for June, 1.1 X 20 = 22 
breeding pairs. 
8. The number of breeding birds plus the young production, 
44 + 120 = 164, the total birds by the end of the season. 
9. Allowing a 10 percent variation, the total birds at the end 
of the season 164 ± 16, i.e., 148 - 180, before loss is subtracted. 
10. Correcting for loss of juveniles and adults, 3 to 10' percent, 
148 - 15 and 180 - 5, the total number of birds expected by 
t.he end of the season is 133 - 175 from 20 acres. 
Censusing doves by roadside counts has been tI~ied (33, 34). 
By roadside counts made in early morning or eve.ning, it was 
possible to find areas of dove concentration. A census method 
based on the cooing activity of male doves was devised (28), but 
not found as satisfactory as the active nest method. 
MANAGEMENT SUGGESTIONS FOR TOWN 
The most. important single management suggestion for towns 
is to increase the planting of trees. Since "the Dutch elm disease 
has not progref'sed farther wcst than Ohio, it seems safe to con-
tinue the planting of the Ameriean elm, a most satisfactory shade 
tree from the standpoint of endurance, vigor and long life, to 
attract doves. Conifers, especially red pirie, Seotch pine and Nor-
way spruce, which withstand the extremes of weather and rain-
fall, are recommended for doves. . 
As an available water supply is essential to doves, their wel-
fare would bc improved if more people arranged for abundant 
water where they might get at it.. 
Increa'led acreages of orchards would au~ment the farm in-
come and greatly increase nesting faeilities for doves. 
Although most farmyards have winclhreaks, the continued 
planting of evergreen windbreaks is advocated. Those to he 
recommended for farIll planting, especially in southwestern Iowa, 
are red, Scotch and white pines, and Norwav, blue. and white 
spruces. Trees planted in gullies will augment the dove popula-
tion slightly. 
A continued fight to reduce the English sparrow populations 
of farms would result in the saving of farm feeds and be very 
beneficial to the dove. 
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